
STUDY TITLE 

A Phase 2 Randomized, Placebo- and Active-Controlled, Human Influenza 
A/California/04/2009 (H1N1) Challenge Study Following Administration of an Oral 

H1N1 HA Adenoviral-Vector Based Seasonal Influenza Vaccine and dsRNA Adjuvant 
(VXA-A1.1) to Healthy Adult Volunteers 

 
Protocol Number:   

 
VXA-CHAL-201 

 

Phase: 2 
 

Investigational Product: 
 
Indication 

VXA-A1.1 Oral Vaccine 
 
Prevention of Seasonal Influenza  

 
Sponsor: 

 
Vaxart, Inc. 
385 Oyster Point Blvd, Suite 9A 
South San Francisco, California 94080 

 

  

Sponsor Contact: Shaily Jaini Garg, PMP, CCRA 
Vice President, Clinical Development & Regulatory Affairs 
Vaxart, Inc. 
P:  650-521-4496; email:  sgarg@vaxart.com 

  

Sponsor Chief Medical Officer: Dave Liebowitz, MD, PhD 
Chief Medical Officer 
Vaxart, Inc. 
P:  408-340-8605; email:  dliebowitz@vaxart.com 

Study Medical Monitor: Michelle Abada, MD 
Study Medical Monitor 
WCCT Medelis, Inc. 
P: (714) 252-0700 Ext 1068; email: 
Michelle.Ababa@wcct.com 

  



Protocol VXA-CHAL-201 VXA-A1.1 Vaccine 

08 June 2017 (Amend. 3) -CONFIDENTIAL- 2 

Protocol Date and Version: 

     Replaces: 

 
June 8, 2017 (Amendment 3) 
September 27, 2016 (Amendment 2) 

July 27, 2016 (Amendment 1) 

June 28, 2016 (Original)  
 

 
 
 
Note of Confidentiality:  The information contained in this clinical protocol or arising during the study are 
proprietary and confidential and may not be disclosed without the expressed, written consent of Vaxart Inc. 

 

 



Protocol VXA-CHAL-201 VXA-A1.1 Vaccine 

08 June 2017 (Amend. 3) -CONFIDENTIAL- 3 

INVESTIGATOR’S STATEMENT 

 

I agree to conduct the study as outlined in the Protocol entitled: 

 
A Phase 2 Randomized, Placebo- and Active-Controlled, Human Influenza 

A/California/04/2009 (H1N1) Challenge Study Following Administration of an Oral 
H1N1 HA Adenoviral-Vector Based Seasonal Influenza Vaccine and dsRNA Adjuvant 

(VXA-A1.1) to Healthy Adult Volunteers 

Amendment 3 

  

in accordance with the guidelines and all applicable government regulations (21 CFR 50, 54, 
56, 312; ICH E6), and the Declaration of Helsinki.  I have read and understand all sections of 
the protocol, including Section 9, Administrative Items, and the Investigator’s Brochure. 

I will provide copies of the protocol and all pertinent information to all individuals responsible 
to me who assist in the conduct of this clinical trial.  I will discuss this material with them to 
ensure that they are fully informed regarding the investigational vaccine and the conduct of the 
study. 

I understand that Vaxart, its representatives, and regulatory agencies, shall have access to any 
source documents relevant to this study including documents that demonstrate protocol and 
regulatory compliance. 

 

     

Investigator Printed Name  Signature  Date 
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STUDY 
NUMBER VXA-CHAL-201   (NCT: 02918006)  

STUDY TITLE 

A Phase 2 Randomized, Placebo- and Active-Controlled, Human Influenza 
A/California/04/2009 (H1N1) Challenge Study Following Administration of an Oral 
H1N1 HA Adenoviral-Vector Based Seasonal Influenza Vaccine and dsRNA 
Adjuvant (VXA-A1.1) to Healthy Adult Volunteers  

SPONSOR Vaxart, Inc. 

PHASE 2 

STUDY POPULATION 
180 healthy adult volunteers age 18 to 49 years 

(~180 subjects will be vaccinated in Part A to ensure at least 150 subjects are available to 
participate in the challenge phase in Part B)   

NO. OF SITES 1 qualified U.S. Site (with isolation unit) 

DURATION  
OF STUDY 
PARTICIPATION 

One year following successful pre-screening, screening and enrollment, to include: 
• PART A: Vaccination and initial safety follow-up phase (Study Day 1 – Day 90)
• PART B: Influenza challenge phase (Study Day 90) and long-term safety follow-up

(through Day 365 post-vaccination).
Enrollment, vaccination, challenge and follow-up visits will be staggered into approximately  
6 cohorts of subjects enrolled at approximately 30-day intervals. Individual subject involvement 
in study activities is estimated to last ~16 months. 

INVESTIGATIONAL 
VACCINE 

VXA-A1.1 is an E1/E3-deleted replication-defective Adenovirus serotype 5 vaccine vector 
for prevention of seasonal influenza H1N1. The vaccine vector encodes for a full-length 
hemagglutinin (HA) gene from the influenza A/California/04/2009 (H1N1) and a double-
stranded RNA (dsRNA) adjuvant (TLR3 agonist). The adjuvant is a short hairpin RNA, 
expressed as a 21 nucleotide sequence as a tandem sequence in forward and reverse 
orientations separated by 6 nucleotides that comprise the loop of the RNA.  The suspension 
cell-based production process utilizes a lineage of HEK 293 cells adapted to a protein-free 
medium. VXA-A1.1 final drug product (DP) is an oral enteric-coated tablet formulation.  
Subjects will be dispensed 7 vaccine tablets (1.5 x 1010 IU/tablet) to administer a dose of 
1.05 x 1011 IU [1 x 1011 IU ±0.5 log]  

CONTROL 
PRODUCTS 

Active Comparator: 
• Fluzone Quadravalent (Fluzone®) influenza vaccine (QIV) suspension for

intramuscular (IM) injection (2015-2016 formula, Lot # U1440AB)
o The potency of Fluzone® is being continuously monitored by SRID assay to

ensure that the vaccine remains within specification during the dosing period
of the study.

o Stability testing (time 0) was initiated prior to the labeled expiry date (June 30,
2016) of the Fluzone®   Lot # U1440AB

Placebo:  
• Oral tablets similar in appearance and number to active oral vaccine tablets
• 0.9% Sodium Chloride for Injection, USP
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CHALLENGE VIRUS 
STRAIN AND DOSE 

Wild-type Influenza virus (A/California/H1N1 2009) human challenge strain (BB-MF 15915 and 
BB-MF 15942; WCCT Global).  WCCT Global has submitted Letters of Authorization for FDA 
to refer to and incorporate by reference, any and all information contained in the two Master Files 
for the use of the influenza challenge strain product described in Protocol VXA-CHAL-201. 

RESCUE 
TREATMENT 

Rescue treatment with oseltamivir will be available to any subject who develops severe 
influenza illness post-challenge, as judged by the Investigator. Otherwise, challenged 
subjects will receive a 5-day course of therapy if symptomatic at discharge, based on 
Investigator discretion. 

STUDY OBJECTIVES 

Primary Objectives: 

• Further establish the safety and tolerability of the VXA-A1.1 oral vaccine

• Determine the clinical efficacy of VXA-A1.1 to protect against illness caused by
the homologous A strain influenza virus challenge 3 months following a single
immunization in comparison to placebo and QIV

Secondary Objectives: 

• Determine the ability of VXA-A1.1 to modify disease severity compared to QIV
and placebo

• Determine the correlation of immunogenicity parameters with clinical outcome

• Determine the quantity and duration of influenza virus shedding by qRT-PCR

• Evaluate the immunogenicity of VXA-A1.1:

• Assess the ability of VXA-A1.1 to elicit serological and cellular immune
responses against the matched challenge strain in comparison to licensed
QIV

• Assess the ability of VXA-A1.1 to elicit more broadly cross- reactive
serological immune responses in comparison to licensed QIV

Exploratory Objectives: 

• Determine the resulting vaccine specific immune response by CyTOF (Mass flow
cytometry) and antibody repertoire sequence analysis, comparing oral VXA-A1.1
to the inactivated QIV vaccine for homing, memory, and activation of B and T
cells.

STUDY DESIGN, 
REGIMEN AND 
DOSING 

This is a Phase 2 randomized, placebo- and active-controlled, two-part study in which 
healthy adult volunteers with low or undetectable pre-existing antibodies against 
A/California/7/2009(H1N1) pdm09-like virus will be challenged with an influenza 
A/H1N1 human challenge strain approximately 90 days (+30 day window) after 
vaccination with a single dose of H1N1 HA Adenoviral-vector based seasonal influenza 
vaccine and dsRNA adjuvant (VXA-A1.1), an injectable QIV vaccine (Fluzone®), and/or 
placebo (double-dummy design).   
An independent Safety Monitoring Committee (SMC) will convene at regular intervals during 
the influenza challenge period, and also ad hoc as needed during the vaccination and challenge 
periods, to oversee the safety of the study.   
To accommodate the limited size of the isolation unit that will be utilized for the challenge and 
post-challenge sequestration period, subjects will move through the study (enrollment, 
vaccination and challenge) sequentially in a total of 6 cohorts. Each cohort will randomize 
approximately 30 subjects to obtain approximately 25 subjects per cohort for the challenge phase. 
Subjects will be randomized in a ratio of 2:2:1 (VXA-A1.1: Fluzone®: Placebo).   
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STUDY DESIGN, 
REGIMEN AND 
DOSING (cont.) 

The study will be conducted in two parts.   
Part A: Subjects will be randomized in a double-blinded manner to receive a single 
administration of one of three treatment arms:  

• Arm 1:  VXA-A1.1 oral vaccine tablets [1x1011 IU±0.5 log] + placebo IM injection
(n=72 subjects) 

• Arm 2:  Fluzone® IM injection + oral placebo tablets (n=72 subjects)
• Arm 3: Placebo IM injection + oral placebo tablets (n=36 subjects)

Subjects will return to the site for ~8 visits and be contacted remotely at defined time 
points to be followed for immunogenicity and safety during study Part A (see Study 
Schedule section below as well as Schedule of Study Events, Table 1). 

Part B: Following confirmation of eligibility, subjects will be challenged with a wild-type 
influenza A H1 virus strain (A/H1N1 pdm09) 90 days (+30 day window) following 
vaccination (~25 subjects/ cohort). Blood samples will be collected to evaluate 
immunogenicity at pre-challenge. Subjects will remain in the isolation unit for at least 6, 
and up to 9 days post-challenge (see Study Schedule section below as well as Schedule of 
Study Events, Table 1). 
Following challenge, influenza symptoms will be systematically collected using the Flu-
PRO questionnaire, which will be completed by the subject once daily in the evening 
through 14 days post challenge. Additionally, signs of influenza will be assessed by the 
Investigator once daily via a targeted physical exam during the sequestration period.  
Blood samples, nasopharyngeal swab samples and tissue paper weights will also be 
collected (Table 1). Vital signs will be measured approximately every 4 hours, starting at 
the time of challenge administration.  After release from the isolation unit subjects will 
return to the site 30 days post-challenge for a final efficacy and routine safety (unsolicited 
AEs) follow-up visit.   
Part B will continue for purposes of collecting long term safety follow-up (SAEs and 
AESIs/NOCIs) via monthly phone contacts through 1 year post-vaccination  
(Day 365). 
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STUDY SCHEDULE 

The following study visits and telephone contacts will be conducted during the study (also 
see Tables 1a and 1b, Schedule of Study Events): 

Part A Visits (Vaccine-related): 

• Pre-Screening Period (within 120 days prior to vaccination) [for purposes of
ascertaining subjects with low or undetectable pre-existing HAI antibodies (≤10) to
A/California/7/2009 (H1N1)-like virus]

• Screening Period (within 45 days prior to vaccination)
• Day 1 Visit (Baseline assessments; day of randomization and vaccination)
• Day 3 Visit (Safety labs and cellular immunological sample collection)
• Day 8 Visit (Cellular immunological sample collection)
• Day 30 Visit (Serological sample collection)
• Day 60 Visit (Safety checks)
• Day 90 Visit (Serological and cellular immunological sample collection)

In Part A subjects will be followed via phone call on Days 2, 4 to 7, 15 and then every two 
weeks between site visits on Days 45 and 75 for safety.  

Part B Visits (Challenge-related):  
Starting at Day 90 post vaccination (Day of Challenge is Day B1) 

• Day 90 (B1) (+30 day window; subjects challenged with influenza virus)
• Days 89 – 95+ (B[-1] – B6+) (Subjects sequestered)
• Day 120 (B30) (Post-Challenge; End of Active/Interventional Period)
• Day 365 (End of Study Follow-up Period)

In Part B subjects will be sequestered one day prior to viral challenge at Day 89 (B[-1]),
with challenge at Day 90 (+30 days) at Day B1, and remain sequestered for 6 to 9 days.
They will return to the site 30 days following their challenge, for their final efficacy and
routine safety (unsolicited AEs) site visit.
Daily clinical assessments, Flu-PRO questionnaire by subjects (symptoms of influenza), 
targeted physical exam by physician (signs of influenza), blood collection for cellular 
immunological, nasopharyngeal swabs and tissue paper weight (nasal secretions) collection 
will be performed routinely during the sequestration period per the schedule of events in 
Table 1b.  Flu-PRO questionnaire will continue to be completed once daily by the subject 
from discharge to Day 14 post challenge. 
Blood samples for safety laboratory assessments (chemistry and hematology) will also be 
collected at Days B1, B3 and B6 post challenge, and more often if clinically indicated, per 
the discretion of the Investigator. 
Clinical assessments for safety and safety laboratory and cellular immunological blood 
sample collection will also be performed on the Day B30 post challenge clinic visit 
Subjects will also be contacted monthly between their Day B30 post-challenge visit and 
Day 365 for long-term safety follow-up (SAEs and AESIs/NOCIs). 
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INCLUSION 
CRITERIA 

1. Male or female volunteers aged 18 – 49 years, inclusive
2. Able to give written informed consent
3. Low or undetectable pre-existing antibodies to the study vaccine as determined by an 

HAI titer of ≤10 against A/California/7/2009 (H1N1)-like viruses, measured within 120
days prior to vaccination 

4. Healthy (no clinically significant health concerns), as determined by medical
history, physical examination, 12-lead ECG, and vital signs at screening

5. Safety laboratory values within the following range criteria at screening:
a. Normal range or < grade 1 elevation from normal (or decreased with NCS) for

ALP, ALT, AST and bilirubin;
b. Normal range for neutrophils (neutropenia) or elevated with NCS;
c. Normal range (or abnormality with NCS) for:

albumin, magnesium, total protein, hemoglobin, lymphocytes, white blood
cells, platelets; phosphorous, amylase, BUN, CPK, creatinine, eosinophils,
calcium, glucose, potassium and sodium;

d. Negative laboratory value (or positive with NCS) for urine protein and blood
urine

6. Body mass index between 17 and 35 at screening
7. Comprehension of the study requirements with ability and willingness to complete

all assessments and comply with scheduled visits and contacts
8. Female participants must have a negative pregnancy test at screening and baseline and

fulfill one of the following criteria:
a. At least one year post-menopausal;
b. Surgically sterile;
c. Use of oral, implantable, transdermal or injectable contraceptives for 30 days

prior to immunization and until 30 days after challenge (Day B30);
• A reliable form of contraception approved by the Investigator

(e.g. double barrier method, Depo-Provera, intrauterine device, Norplant,
oral contraceptives, contraceptive patches, abstinence)

EXCLUSION 
CRITERIA 

1. Receipt of any influenza vaccine within two years prior to study vaccination or plans to
receive influenza vaccine during the active/interventional period of the study (i.e.,
through Day B30)

2. Administration of any investigational vaccine or investigational adjuvanted vaccine
within 8 weeks preceding vaccination, or planned use of the above stated during the
study through the 12-month safety follow-up period

3. Use of any investigational drug or device the greater of:  within 4 weeks preceding 
vaccination, or planned use of the above stated during the study through the study active
period (Day B30) OR within 5 half-lives of an investigational drug product

4. Administration of any licensed vaccine within 30 days prior to vaccination or planned
use of the above stated during the active/interventional period of the study (i.e., through 
Day B30)

5. Presence of significant uncontrolled medical or psychiatric illness (acute or chronic)
including institution of new medical/surgical treatment or significant dose alteration for
uncontrolled symptoms or drug toxicity within 3 months of screening and reconfirmed
at baseline

6. Any one of the following ECG findings within 30 days prior to vaccination:
a. QTc F (interval duration > 450 msec (male) or > 470 msec (female),
b. QRS interval greater than 120 msec,
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EXCLUSION 
CRITERIA (cont.) 

c. PR interval greater than 220 msec,
d. Clinically significant ST-T wave changes or pathologic Q waves

7. Positive serology for HIV-1 or HIV-2, or HBsAg or HCV antibodies
8. Cancer, or treatment for cancer, within past 3 years (excluding basal cell carcinoma,

squamous cell carcinoma, and cervical cancer in situ)
9. Presence of immunosuppression or medical condition possibly associated with impaired

immune responsiveness or increased risk of severe influenza illness, including diabetes
mellitus

10. Administration of any medications or treatments that may adversely affect the immune
system such as allergy injections, immune globulin, interferon, immunomodulators,
cytotoxic drugs or other drugs known to be associated with significant major organ
toxicity, or systemic/inhaled corticosteroids during 3 months prior to vaccination or
planned use of the above stated through 30 days post-challenge. Topical corticosteroids
allowed

11. Presence of household members who have received the Ad4 or Ad7 vaccines within
2 months prior to vaccination

12. Presence of household members who are neonates, pregnant women, or hematopoietic
stem cell transplant or solid organ transplant recipients or who are
immunocompromised including those who are HIV positive.

13. History of drug, alcohol or chemical abuse within 1 year prior to vaccination
14. Receipt of blood or blood products 6 months prior to vaccination or planned

administration during the follow-up study period
15. Donation of blood or blood products within 4 weeks prior to vaccination or

planned donation during the follow-up study period
16. Acute disease within 72 hours prior to vaccination defined as the presence of a

moderate or severe illness with or without fever (as determined by the Investigator
through medical history and physical examination) or any acute respiratory or
gastrointestinal illness even with mild symptoms occurring within 7 days of dosing the
vaccine and within 7 days of entering the challenge phase

17. Presence of a fever ≥ 38ºC measured orally at baseline
18. Stool sample with occult blood at screening 
19. Positive urine drug screen for drugs of abuse at screening or baseline
20. Positive breath or urine alcohol test at screening or baseline
21. Consistent/habitual smoking (> 2 cigarettes/week) within 2 months prior to

vaccination
22. History of serious reactions to any vaccination such as anaphylaxis, respiratory 

problems, Guillain-Barre syndrome, hives or abdominal pain
23. History of documented egg allergy
24. History of a hypersensitivity or allergic reaction to any component of the investigational

vaccine or placebo, including but not limited to fish gelatin
25. History of a hypersensitivity or allergic reaction to any component of the licensed QIV

comparator vaccine (Fluzone®), including but not limited to eggs
26. Diagnosed bleeding disorder or significant bruising or bleeding difficulties that could

make blood draws problematic or those with poor venous access that will make
venipuncture difficult

27. History of irritable bowel disease or inflammatory digestive or gastrointestinal
condition that could affect the distribution / safety evaluation of an orally administered
vaccine targeting the mucosa of the small intestine.
Such conditions may include but are not limited to:

a. Esophageal Motility Disorder
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EXCLUSION 
CRITERIA (cont.) 

b. Malignancy
c. Malabsorption
d. Pancreaticobiliary disorders
e. Irritable bowel syndrome
f. Celiac Disease
g. Inflammatory Bowel Disease
h. Surgical Resection with the exception of appendectomy or a minor resection 

that is deemed acceptable by investigator and sponsor
i. GERD
j. Hiatal Hernia
k. Peptic Ulcer

(History of cholecystectomy is not exclusionary)
28. Any condition that resulted in the absence or removal of the spleen
29. History of any form of angioedema
30. Use of concomitant medications such as those listed below unless the subject can safely 

discontinue these medications for the rest of the study; none of these can be taken 
within 30 days of vaccination:

a. Proton pump inhibitors
b. Over-the-counter probiotics
c. H2-blockers
d. Anti-seizure medications
e. Pain relief medications (chronic use)
f. Cardiovascular drugs
g. Imidazoles, Triazoles, and Thiozole antifungals
h. Antidiarrheals
i. Antibiotics

i. Use of a brief (≤ 10 days) course of oral or topical antibiotic for
minor URI, UTI, dental work, or skin infection allowed within the
screening period, but must be completed 7 days prior to vaccination

j. Influenza antiviral medications (from screening to viral challenge)

31. The use of stable doses of prior and concomitant medications for the below
indications is allowed:

a. Dyslipidemia:  No new agents for treatment or changes in dose of agents
already in use within 3 months prior to screening (includes niacin
obtained without prescription)

b. Thyroid medications: Must be on a stable dose of medication
(eg, levothyroxine) for at least 3 months prior to screening

32. Any condition that, in the opinion of the Investigator, might interfere with ability to
assess the primary study objectives

33. Adulthood history of seasonal hay fever or a seasonal allergic rhinitis or perennial
allergic rhinitis or chronic or nasal or sinus condition such as chronic sinusitis,
abnormal nasal structure including septal deviation and nasal polyps unless the allergic
rhinitis has been asymptomatic for the last 5 years.

34. Asthma, bronchiectasis or chronic obstructive pulmonary disease
35. Any known allergy or intolerance to oseltamivir

SAFETY, 
IMMUNOGENICITY, 
AND EFFICACY 
ASSESSMENTS 

Safety: 
PART A: Post-Vaccination (Day 1 to Day 90) 
Safety and tolerability will be evaluated by:  
• Solicited symptoms listed below through Day 8:

o Gastrointestinal reactions (nausea, vomiting, diarrhea and abdominal pain) for
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SAFETY, 
IMMUNOGENICITY, 
AND EFFICACY 
ASSESSMENTS (cont.) 

oral component 
o Injection site reactions (localized pain, tenderness, erythema and induration)

for IM component,
o Symptoms/signs of systemic reactogenicity (malaise/fatigue, myalgia,

anorexia, fever and headache)
• Unsolicited AEs will be recorded through 120 days post-immunization

(90 days in Part A and 30 days post challenge in Part B)
• SAEs and AESIs/NOCIs will be recorded through Day 365
• Physical exams, routine urinalysis, complete blood counts and serum chemistries will

be collected pre-dose at Screening and Baseline and at Study Days 3, 8, 30, 90 (pre-
challenge)

• Vital signs will be recorded at all study visits
• Female participants will have serum/urine pregnancy tests at screening, baseline, Day

30 and pre-challenge (Day 89 or Day 90).
PART B: Challenge Phase: 
Safety: 
• Unsolicited AEs through 30 days post-challenge (Day B30 Visit)
• Pre-challenge and daily throughout the sequestration period post-challenge:

o Pulmonary function using a spirometer to assess forced vital capacity (FVC),
(forced expiratory volume in one second) FEV1, peak expiratory flow (PEF),
and the FEV1/FVC ratio;

o Vital signs (blood pressure, heart rate (HR), respiratory rate, oral body
temperature, and oxygen saturation (pulse ox) approximately every 4 hours,
starting at the time of challenge administration)

o 12-lead electrocardiograms (ECGs)
o Assessment of safety laboratory panels (chemistry, hematology, and

urinalysis) on Days B1, B3 and B6. Additional time points may be collected
if clinically indicated per the discretion of the Investigator.

• Follow-up clinic evaluations on 30 days post-challenge at Day B30 Visit

Immunogenicity/Efficacy:
Post-vaccination (See Table 1, Part A)

Cellular and/or humoral immune function assays from blood samples obtained at 
baseline (pre-dose) and at protocol-specified Study Days 8, 30 and 90 (pre-challenge), 
depending on the assay. In addition, a final evaluation for immune status may be 
performed 30 days post-challenge. 

HA antibody response will be determined using HAI assay, a microneutralizing (MN) 
assay and by ASC assay. Anti-Adenovirus 5 immune responses will be measured at 
baseline (pre-immunization) and on Day 30.  

T cell responses will be measured by an HA-specific interferon-γ (IFN-γ) / granzyme B 
(GrB) dual ELISpot assay  

Challenge Phase (See Table 1, Part B) 
Solicitation of acute influenza symptoms post-challenge once each evening by the 
subject (Flu-PRO) through to Day 14 post-challenge, and signs of influenza once daily 
by the investigator during the sequestration period. 
Daily Pulmonary function using a spirometer to assess forced vital capacity (FVC), 
(forced expiratory volume in one second) FEV1, peak expiratory flow (PEF), and the 
FEV1/FVC ratio 
Nasopharyngeal swabs for multiplex molecular testing for respiratory viruses by 
Biofire FilmArray System or Luminex; influenza virus shedding 2 times daily during 
the sequestration period by quantitative RT-PCR 
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Nasopharyngeal swabs to determine absence of viral shedding at baseline and 
prior to discharge: 
o A rapid influenza test will be used to access for the absence of viral shedding

starting on Day 5 post challenge; once the rapid influenza test becomes
negative on or after day 5, the subject’s negative shedding status will be
confirmed on that same day and the subsequent day using Biofire or Luminex
to document negative PCR for 2 consecutive days. Oseltamivir therapy (5
days) will be begun at discharge in subjects that are symptomatic at discharge,
per the discretion of the investigator.

Tissue paper weights (nasal secretions) will be determined once each day, in the 
morning during the sequestration period 

HALTING RULES 

Halting Rules for study Part B are listed below.  For each individual cohort, if any of these 
conditions are met during the sequestration period post viral challenge, no new enrollment 
or further challenge virus administration in subsequent cohorts will be initiated pending a 
full SMC safety review.   

1. One or more subjects has a body temperature ≥103°F (39.4°C) that is not
responsive to acetaminophen;

2. One or more subjects has a reduction of forced expiratory volume in one
second (FEV1) below 70% of the baseline value, difficulty breathing,
oxygen saturation <90% while awake, or other evidence of lower
respiratory tract involvement if deemed clinically significant by the
investigator;

3. One or more subjects experience a treatment-related SAE or grade 4 clinical AE,
or two or more subjects experience the same treatment-related grade 3 clinical
AE or treatment-related grade ≥3 laboratory abnormality.

The SMC will provide study oversight throughout the duration of the trial interventional 
and safety follow-up period (Day 0 through Day 365 post-vaccination). The IRB and 
CBER will be notified if the study is halted for safety concerns. 
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STUDY ENDPOINTS 

Efficacy: 

Primary: 

The primary efficacy endpoint is the occurrence of illness (attack rate) caused by the 
homologous A strain influenza virus challenge at 3 months.   

Attack rate is defined as subjects experiencing at least one day with: 

1) Two symptoms present of at least “A little bit”, “1 time” or “Rarely” or one symptom
present of at least “Somewhat”, “2 times” or “Sometimes” among the acute influenza
symptoms on the Flu-PRO (Appendix 2)

and 

2) laboratory-confirmed infection (≥2 positive quantitative RT-PCR results while
sequestered)

Comparisons will be performed in: 

1) all challenged subjects in each respective vaccine group; and then

2) infected subjects (as defined by ≥2 positive quantitative RT-PCR results while
sequestered) in each vaccine group

Secondary: 

Flu-PRO symptom severity score (Appendix 2) 

Number of subjects with detectable shedding by qRT-PCR 

Virus shedding AUC by qRT-PCR  

Duration of shedding as detected by qRT-PCR 

Tissue paper weights 

Number of symptoms per Flu-PRO (Appendix 2) 

Number of signs per physician assessment (Appendix 3) 

Correlations between individual immunogenicity parameters (see below) and clinical 
efficacy 

Safety – Number (%) of subjects reported solicited (through Day 8), unsolicited adverse 
events (through Day 120), and SAEs and AESIs through Day 365; findings of clinical 
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laboratory tests; findings of vital signs; and findings of physical examination and 
pulmonary function compared to placebo and QIV. 

Secondary Immunological: 

IgA and/or IgG ASC at Day 8, T cell (IFN-γ and GrB) responses at Day 8 against matched 
strain compared to licensed QIV and placebo 

Geometric mean titers of HAI, MN against matched strain compared to licensed QIV and 
placebo at Day 30 

Geometric mean titers of HAI, MN against mismatched strains when compared to licensed 
QIV at Day 30 

Geometric mean titers of HAI against matched strain compared to licensed QIV and 
placebo at Day 90 (pre-challenge) for all challenged subjects 

Exploratory: 

Determine the resulting vaccine specific immune response by CyTOF (Mass flow 
cytometry) and antibody repertoire sequence analysis, comparing oral VXA-A1.1 to the 
inactivated QIV vaccine for homing, memory, and activation of B and T cells. 

STATISTICAL 
CONSIDERATIONS 

This is a proof-of-concept study to determine whether VXA-A1.1 may enhance efficacy 
and/or immunogenicity when compared with licensed QIV. All analyses will be descriptive 
in nature, in which results for various endpoints described above will be compared among 
VXA-A1.1, QIV and placebo groups. No formal evaluation of sample size was performed 
with respect to these endpoints. Group sizes of 60, 60 and 30 are generally larger than those 
in previous influenza challenge studies in which subjects have received prior vaccination, 
and therefore should be large enough to detect any signals suggestive of improved efficacy 
or immunogenicity. No statistical adjustments will be made to account for multiplicity. 

In doing the analysis, any subjects who had elevated HAI titers greater than 1:10 on the pre 
vaccination (baseline) blood sample should be excluded from statistical analysis and should 
be excluded from the challenge phase analysis if they are enrolled. 
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Table 1 Schedule of Events 
Part A (Vaccination Period) 

Assessments 

Pre-
Screen1 

(Day -120 
to Screen)  

Screen 
(Day -45 

to Day -1) 

Baseline2 
(Day -2 to 

Day 1 Visit) 

Day 3 
Visit 

Days 2, 4-7 
and 

Day 15* 
Contact 

Day 8 
(Week 1) 

Visit 

Day 30 
Visit 

Day 60 
Visit 

Day 45 and 
Day 75 
Contact 

Day 90 Visit 
(Non-

Challenge 
Subject) 

Early Term 
(Day 0 – 

30) 

Early Term 
(Day 31 –90 

pre-
challenge) 

Windows N/A N/A N/A +1 day ±2 days* None ±2 days ±1 
week ±1 week +30 days N/A N/A 

Serum for Prescreening HAI Titer X1 
Informed Consent X X 
Demographics X 
Review Eligibility Criteria X 
Medical History X 

Physical Examination X X X X X X X X X 

Vital Signs X X X X X X X X X 
12-Lead ECG X X 
Spirometry X 
Blood Sample – safety labs (fasting) X X 2 X X X X X 

Blood Sample – HIV ELISA, HCV 
ELISA, HBV sAg X 

Urinalysis X X 2 X X X X X 
Urine Drug Screen X X X 
Breath or Urine Alcohol Test X X X 
Serum/Urine Pregnancy Test X X X X X 

Immunogenicity: Serum Assays – 
anti-Ad5 3, HAI, MN X 2 X X X X 

Immunogenicity: PBMC Assays – 
ASCs, CyTOF, Ab Sequencing) X 2 X X X 

Immunogenicity: Fixed Whole Blood
– CyTOF, cytocines) [heparinized
tubes]

X 2 X X X X X 

Gene Expression: RNA (PAXgene 
Blood RNA® Tubes) X 2 X X 

Stool Sample for Occult Blood X 

Vaccination X 
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Assessments 

Pre-
Screen1 

(Day -120 
to Screen)  

Screen 
(Day -45 

to Day -1) 

Baseline2 
(Day -2 to 

Day 1 Visit) 

Day 3 
Visit 

Days 2, 4-7 
and 

Day 15* 
Contact 

Day 8 
(Week 1) 

Visit 

Day 30 
Visit 

Day 60 
Visit 

Day 45 and 
Day 75 
Contact 

Day 90 Visit 
(Non-

Challenge 
Subject) 

Early Term 
(Day 0 – 

30) 

Early Term 
(Day 31 –90 

pre-
challenge) 

Windows N/A N/A N/A +1 day ±2 days* None ±2 days ±1 
week ±1 week +30 days N/A N/A 

Dispense Diary Card(s) 4 X X X X 

Collect Diary Card(s) X X X X X X 
Review of Concomitant Medications X X X X X X X X X X X 

Assess for AEs5, SAEs and AESIs/ 
NOCIs & Review Diary Cards X 8 X 8 X 8 X 8 X X X X X X 

1 Pre-screening for low or undetectable pre-existing antibodies to the study vaccine as determined by an HAI titer of ≤10 against A/California/7/2009 (H1N1)-like viruses 
2 Baseline blood samples may be drawn at up to two days (Day -2) of vaccination. Baseline safety labs do not need to be repeated if screening safety labs collected within two days of 
vaccination. 
3 Anti-Ad5 assay is not performed on serum collected at Day 90 
4 (1) Symptom Diary Card: solicited symptoms of reactogenicity from Day 1 – Day 8 Visit; (2) General Diary Card: clinical symptoms/events and con meds from Day 8 – Day 120 (B30) 
Visit;  (3) AESIs/NOCIs Diary Card: AESIs/NOCIs from Day 120 (B30) Visit – Day 365 Contact 
5 Monitor AEs for acute symptoms of conjunctivitis, URI, loose stools/diarrhea within 7 days post-vaccination to evaluate for Ad5 infection. If reported, collect throat and rectal swabs and 
forward to test lab. 
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Part B (In-Patient Challenge Period) 
Study Visits/Quarantine Assessment Period (Days) 

Study Day (Part B) B(-1) 
(Day 89) 

(B1) 
(Day 90) (B2) (B3) (B4) (B5)1 (B6)1 (B7)1 (B8)1 (B9)1 

Windows -2 days + 30 N/A N/A N/A N/A N/A N/A N/A N/A 
Out Patient Period 

Quarantine Period X X X X X X X X X X 
Informed Consent 2 X5 X5 
Review Eligibility Criteria X5 X5 
Vital Signs 3 X5 X X X X X X X X X 
12-lead ECG and Spirometry 4 X5 X5 X X X X X X X X 
Physical Examination X5 X5 X X X X X X X X 
Immunogenicity: Serum Assays – anti-Ad5 6, 
HAI, MN X5 X5 X 

Immunogenicity: PBMC Assays – ASCs, CyTOF, 
Ab Sequencing) X5 X5 X X 

Immunogenicity: Fixed Whole Blood – CyTOF, 
cytokines) [heparinized tubes] X5 X5 X X X X X 

Gene Expression: RNA (PAXgene Blood RNA® 
Tubes) 

X5 X5 X 

Serum/urine Pregnancy Test X5 X5 
Serum/urine Drug and Breath/urine Alcohol Tests X5 X5 

Blood Sample – safety labs (fasting) X5 X5 X X 

Urinalysis X5 X5 X X 
Viral Challenge X7 
Influenza Symptom and Signs Scoring 8  X5 X5 X X X X X X X X 
Nasopharyngeal Swabs for Viral 
Shedding/efficacy (qRT-PCR) 9 X5 X5 X X X X X X X X 

Nasopharyngeal Swabs (rapid influenza test & 
Biofire/Luminex) 10 X5 X5 X X X X X 
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Study Visits/Quarantine Assessment Period (Days) 

Study Day (Part B) B(-1) 
(Day 89) 

(B1) 
(Day 90) (B2) (B3) (B4) (B5)1 (B6)1 (B7)1 (B8)1 (B9)1 

Windows -2 days + 30 N/A N/A N/A N/A N/A N/A N/A N/A 
Tissue Paper Weights (nasal secretions) X11 X X X X X X X X 
Oseltamivir Administration 12 X12 
Review Concomitant Medications X X11 X X X X X X X X 
Assess for Adverse Events (including  SAEs and 
AESIs/NOCIs) X X11 X X X X X X X X 

Dispense  (at discharge) /Collect General 
Symptom Diary Card X11 X X X 

Query for SAEs and AESIs. Review 
AESIs/NOCIs Diary Card 13 
1 Subjects will have rapid influenza test daily starting on Day B5. If rapid influenza is test negative subjects will have confirmatory test (Biofire or Luminex) performed the same day and the 

subsequent day.  Subjects will be discharged based on the Biofire/Luminex test results, their influenza signs and symptoms and any other available data at the discretion of the Investigator. 
Assessments will only be made once unless the subject is not fit to leave the unit. If subjects are not discharged on Day B6, the same assessments will be performed on Days 7 through 9, 
except immunological testing. Subjects who withdraw consent prior to absence of viral shedding will be requested to remain in quarantine but will only undergo assessments to determine 
absence of viral symptomology and shedding before discharge.   

2 In addition to the main Informed Consent Form (ICF), subjects will confirm consent prior to challenge in Part B 
3 Vital signs include blood pressure, heart and respiratory rate and body temperature. Blood pressure and heart rate will be measured in seated position after 5 min rest. Body temperature will b

measured orally. 
On Day B1, the morning vital signs measurement will be performed pre-challenge. From Day B1 to the day of discharge, vital signs will be performed approximately every 4 hours, starting 
 at the time of challenge administration.   

4 ECG and spirometry will be measured once daily in supine and seated position, respectively, after 5 min of rest. 
5 Pre-challenge assessment.  May be completed at Day B-1 or Day B1 pre-challenge.
6 Anti-Ad5 assay is not performed on serum collected at Day 90 
7 Administration of challenge virus will be in the morning. 
8 Solicitation of acute influenza symptoms (Flu-PRO) will be completed by the subject in the morning prior to challenge and then every evening (after 3pm) and signs will be assessed by the 

investigator/study staff daily during the sequestration period. Subjects will continue to complete the Flu-PRO once daily following discharge to Day 14 post-challenge. 
9 Nasopharyngeal swabs for viral shedding (qRT-PCR) will be collected twice daily approximately 12 hours apart from Day B1 to day of discharge. Swabs should be collected from 

alternating nostrils (left or right) at each collection time point. The initial swab at Day B1 will be collected pre-challenge. 
10    A second nasopharyngeal swab will be collected for testing by Biofire/Luminex at baseline visit.  Subsequent testing by rapid influenza test starting at Day B5 with confirmation of 

negative results by Biofire/Luminex test starting at Day B6. Data will be reviewed before discharging subject from unit; subjects with 2 consecutive negative values by Biofire/Luminex 
test may be discharged starting at Day B6. 

11    Pre-challenge 
12 Oseltamivir (5-day course) will be administered to symptomatic subjects starting on day of discharge per the discretion of the investigator. 
13    AESIs/NOCIs Diary Card will be dispensed at the Day B30 Visit (end of active period/last efficacy visit) to assist subjects in recording symptoms of AESIs/NOCIs through Day 365.  Prior 

to Day B30. AESIs/NOCIs will be collected from Part A, Day 1 (vaccination) to Part B, Day B30 via site visits and phone contacts. 
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Follow-up Period 
Study Visits/Quarantine Assessment Period (Days) 

Study Day (Part B) Day B30 
(D120)/ ET 

Monthly 
Contact 

(Thru Day 365) 

Early Term 
(Day B2-B9) 

Early Term 
(Discharge–B30) 

Early Term (B30 – 
End of Safety 

Follow-up) 

Windows ±2 days ±1 week 

Out Patient Period X X 

Vital Signs 1 X 

12-lead ECG and Spirometry 2 X 

Physical Examination X 

Immunogenicity: Serum Assays – anti-Ad5, HAI, MN X X X 

Immunogenicity: PBMC Assays – ASCs, CyTOF, Ab 
Sequencing) 

X 

Serum/urine Pregnancy Test X X X 

Blood Sample – safety labs (fasting) X X X 

Urinalysis X X X 

Oseltamivir Administration 3 X 3 
Review Concomitant Medications X  X 

Assess for Adverse Events (including  SAEs and AESIs/NOCIs) X X X 
Dispense  (at discharge) /Collect General Symptom Diary Card X  X X 

Query for SAEs and AESIs. Review AESIs/NOCIs Diary Card 4 X X 

1   Vital signs include blood pressure, heart and respiratory rate and body temperature. Blood pressure and heart rate will be measured in seated
position after 5 min rest. Body temperature will be measured orally

2   ECG and spirometry will be measured in supine and seated position, respectively, after 5 min of rest 
3  Oseltamivir (5-day course) will be administered to symptomatic subjects starting on day of discharge or termination per the discretion of the investigator. 
4  AESIs/NOCIs Diary Card will be dispensed at the Day B30 Visit (end of active period/last efficacy visit) to assist subjects in recording

symptoms of AESIs/NOCIs through Day 365.  Prior to Day B30. AESIs/NOCIs will be collected from Part A, Day 1 (vaccination) to Part B, 
Day B30 via site visits and phone contacts 
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		STUDY 
NUMBER

		VXA-CHAL-201 



		STUDY TITLE

		A Phase 2 Randomized, Placebo- and Active-Controlled, Human Influenza A/California/04/2009 (H1N1) Challenge Study Following Administration of an Oral H1N1 HA Adenoviral-Vector Based Seasonal Influenza Vaccine and dsRNA Adjuvant (VXA-A1.1) to Healthy Adult Volunteers 



		SPONSOR

		Vaxart, Inc.



		PHASE

		2



		STUDY POPULATION

		180 healthy adult volunteers age 18 to 49 years 

(~180 subjects will be vaccinated in Part A to ensure at least 150 subjects are available to participate in the challenge phase in Part B)  



		NO. OF SITES

		1 qualified U.S. Site (with isolation unit)



		DURATION 
OF STUDY PARTICIPATION

		One year following successful pre-screening, screening and enrollment, to include: 

· PART A: Vaccination and initial safety follow-up phase (Study Day 1 – Day 90)

· PART B: Influenza challenge phase (Study Day 90) and long-term safety follow-up (through Day 365 post-vaccination). 

Enrollment, vaccination, challenge and follow-up visits will be staggered into approximately 
6 cohorts of subjects enrolled at approximately 30-day intervals. Individual subject involvement in study activities is estimated to last ~16 months.



		INVESTIGATIONAL VACCINE

		VXA-A1.1 is an E1/E3-deleted replication-defective Adenovirus serotype 5 vaccine vector for prevention of seasonal influenza H1N1. The vaccine vector encodes for a full-length hemagglutinin (HA) gene from the influenza A/California/04/2009 (H1N1) and a double-stranded RNA (dsRNA) adjuvant (TLR3 agonist). The adjuvant is a short hairpin RNA, expressed as a 21 nucleotide sequence as a tandem sequence in forward and reverse orientations separated by 6 nucleotides that comprise the loop of the RNA.  The suspension cell-based production process utilizes a lineage of HEK 293 cells adapted to a protein-free medium. VXA-A1.1 final drug product (DP) is an oral enteric-coated tablet formulation.  Subjects will be dispensed 7 vaccine tablets (1.5 x 1010 IU/tablet) to administer a dose of 1.05 x 1011 IU [1 x 1011 IU ±0.5 log] 



		CONTROL PRODUCTS

		Active Comparator:

· Fluzone Quadravalent (Fluzone®) influenza vaccine (QIV) suspension for intramuscular (IM) injection (2015-2016 formula, Lot # U1440AB)

· The potency of Fluzone® is being continuously monitored by SRID assay to ensure that the vaccine remains within specification during the dosing period of the study.

· Stability testing (time 0) was initiated prior to the labeled expiry date (June 30, 2016) of the Fluzone®   Lot # U1440AB

Placebo: 

· Oral tablets similar in appearance and number to active oral vaccine tablets

· 0.9% Sodium Chloride for Injection, USP



		CHALLENGE VIRUS STRAIN AND DOSE

		Wild-type Influenza virus (A/California/H1N1 2009) human challenge strain (BB-MF 15915 and BB-MF 15942; WCCT Global).  WCCT Global has submitted Letters of Authorization for FDA to refer to and incorporate by reference, any and all information contained in the two Master Files for the use of the influenza challenge strain product described in Protocol VXA-CHAL-201.



		RESCUE TREATMENT



		Rescue treatment with oseltamivir will be available to any subject who develops severe influenza illness post-challenge, as judged by the Investigator. Otherwise, challenged subjects will receive a 5-day course of therapy if symptomatic at discharge, based on Investigator discretion.




		STUDY OBJECTIVES

		Primary Objectives:

· Further establish the safety and tolerability of the VXA-A1.1 oral vaccine 

· Determine the clinical efficacy of VXA-A1.1 to protect against illness caused by the homologous A strain influenza virus challenge 3 months following a single immunization in comparison to placebo and QIV

Secondary Objectives:

· Determine the ability of VXA-A1.1 to modify disease severity compared to QIV and placebo

· Determine the correlation of immunogenicity parameters with clinical outcome

· Determine the quantity and duration of influenza virus shedding by qRT-PCR

· Evaluate the immunogenicity of VXA-A1.1:

· Assess the ability of VXA-A1.1 to elicit serological and cellular immune responses against the matched challenge strain in comparison to licensed QIV

· Assess the ability of VXA-A1.1 to elicit more broadly cross- reactive serological immune responses in comparison to licensed QIV

Exploratory Objectives:

· Determine the resulting vaccine specific immune response by CyTOF (Mass flow cytometry) and antibody repertoire sequence analysis, comparing oral VXA-A1.1 to the inactivated QIV vaccine for homing, memory, and activation of B and T cells.  
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STUDY DESIGN, REGIMEN AND DOSING (cont.)

		This is a Phase 2 randomized, placebo- and active-controlled, two-part study in which healthy adult volunteers with low or undetectable pre-existing antibodies against A/California/7/2009(H1N1) pdm09-like virus will be challenged with an influenza A/H1N1 human challenge strain approximately 90 days (+30 day window) after vaccination with a single dose of H1N1 HA Adenoviral-vector based seasonal influenza vaccine and dsRNA adjuvant (VXA-A1.1), an injectable QIV vaccine (Fluzone®), and/or placebo (double-dummy design).  

An independent Safety Monitoring Committee (SMC) will convene at regular intervals during the influenza challenge period, and also ad hoc as needed during the vaccination and challenge periods, to oversee the safety of the study.  

To accommodate the limited size of the isolation unit that will be utilized for the challenge and post-challenge sequestration period, subjects will move through the study (enrollment, vaccination and challenge) sequentially in a total of 6 cohorts. Each cohort will randomize approximately 30 subjects to obtain approximately 25 subjects per cohort for the challenge phase. Subjects will be randomized in a ratio of 2:2:1 (VXA-A1.1: Fluzone®: Placebo).  

The study will be conducted in two parts.  
Part A: Subjects will be randomized in a double-blinded manner to receive a single administration of one of three treatment arms: 

· Arm 1: 	VXA-A1.1 oral vaccine tablets [1x1011 IU±0.5 log] + placebo IM injection (n=72 subjects)

· Arm 2: 	Fluzone® IM injection + oral placebo tablets (n=72 subjects)

· Arm 3:	Placebo IM injection + oral placebo tablets (n=36 subjects)

 

Subjects will return to the site for ~8 visits and be contacted remotely at defined time points to be followed for immunogenicity and safety during study Part A (see Study Schedule section below as well as Schedule of Study Events, Table 1).



Part B: Following confirmation of eligibility, subjects will be challenged with a wild-type influenza A H1 virus strain (A/H1N1 pdm09) 90 days (+30 day window) following vaccination (~25 subjects/ cohort). Blood samples will be collected to evaluate immunogenicity at pre-challenge. Subjects will remain in the isolation unit for at least 6, and up to 9 days post-challenge (see Study Schedule section below as well as Schedule of Study Events, Table 1).

Following challenge, influenza symptoms will be systematically collected using the Flu-PRO questionnaire, which will be completed by the subject once daily in the evening through 14 days post challenge. Additionally, signs of influenza will be assessed by the Investigator once daily via a targeted physical exam during the sequestration period. 

Blood samples, nasopharyngeal swab samples and tissue paper weights will also be collected (Table 1). Vital signs will be measured approximately every 4 hours, starting at the time of challenge administration.  After release from the isolation unit subjects will return to the site 30 days post-challenge for a final efficacy and routine safety (unsolicited AEs) follow-up visit.  

Part B will continue for purposes of collecting long term safety follow-up (SAEs and AESIs/NOCIs) via monthly phone contacts through 1 year post-vaccination 
(Day 365).



		STUDY SCHEDULE

		The following study visits and telephone contacts will be conducted during the study (also see Tables 1a and 1b, Schedule of Study Events):

Part A Visits (Vaccine-related):

· Pre-Screening Period (within 120 days prior to vaccination) [for purposes of ascertaining subjects with low or undetectable pre-existing HAI antibodies (≤10) to A/California/7/2009 (H1N1)-like virus]

· Screening Period (within 45 days prior to vaccination)

· Day 1 Visit (Baseline assessments; day of randomization and vaccination)

· Day 3 Visit (Safety labs and cellular immunological sample collection)

· Day 8 Visit (Cellular immunological sample collection)

· Day 30 Visit (Serological sample collection)

· Day 60 Visit (Safety checks)

· Day 90 Visit (Serological and cellular immunological sample collection)



In Part A subjects will be followed via phone call on Days 2, 4 to 7, 15 and then every two weeks between site visits on Days 45 and 75 for safety. 



Part B Visits (Challenge-related): 
Starting at Day 90 post vaccination (Day of Challenge is Day B1)

· Day 90 (B1) (+30 day window; subjects challenged with influenza virus)

· Days 89 – 95+ (B[-1] – B6+) (Subjects sequestered)

· Day 120 (B30) (Post-Challenge; End of Active/Interventional Period)

· Day 365 (End of Study Follow-up Period)

In Part B subjects will be sequestered one day prior to viral challenge at Day 89 (B[-1]), with challenge at Day 90 (+30 days) at Day B1, and remain sequestered for 6 to 9 days.  They will return to the site 30 days following their challenge, for their final efficacy and routine safety (unsolicited AEs) site visit.

Daily clinical assessments, Flu-PRO questionnaire by subjects (symptoms of influenza), targeted physical exam by physician (signs of influenza), blood collection for cellular immunological, nasopharyngeal swabs and tissue paper weight (nasal secretions) collection will be performed routinely during the sequestration period per the schedule of events in Table 1b.  Flu-PRO questionnaire will continue to be completed once daily by the subject from discharge to Day 14 post challenge.

Blood samples for safety laboratory assessments (chemistry and hematology) will also be collected at Days B1, B3 and B6 post challenge, and more often if clinically indicated, per the discretion of the Investigator.

Clinical assessments for safety and safety laboratory and cellular immunological blood sample collection will also be performed on the Day B30 post challenge clinic visit

Subjects will also be contacted monthly between their Day B30 post-challenge visit and Day 365 for long-term safety follow-up (SAEs and AESIs/NOCIs).



		INCLUSION CRITERIA

		1. Male or female volunteers aged 18 – 49 years, inclusive

1. Able to give written informed consent 

1. Low or undetectable pre-existing antibodies to the study vaccine as determined by an HAI titer of ≤10 against A/California/7/2009 (H1N1)-like viruses, measured within 120 days prior to vaccination 

1. Healthy (no clinically significant health concerns), as determined by medical history, physical examination, 12-lead ECG, and vital signs at screening

1. Safety laboratory values within the following range criteria at screening:

4. Normal range or < grade 1 elevation from normal (or decreased with NCS) for ALP, ALT, AST and bilirubin; 

4. Normal range for neutrophils (neutropenia) or elevated with NCS; 

4. Normal range (or abnormality with NCS) for:

albumin, magnesium, total protein, hemoglobin, lymphocytes, white blood cells, platelets; phosphorous, amylase, BUN, CPK, creatinine, eosinophils, calcium, glucose, potassium and sodium; 

4. Negative laboratory value (or positive with NCS) for urine protein and blood urine

1. Body mass index between 17 and 35 at screening

1. Comprehension of the study requirements with ability and willingness to complete all assessments and comply with scheduled visits and contacts

1. Female participants must have a negative pregnancy test at screening and baseline and fulfill one of the following criteria:

7. At least one year post-menopausal;

7. Surgically sterile;

7. Use of oral, implantable, transdermal or injectable contraceptives for 30 days prior to immunization and until 30 days after challenge (Day B30);

2. A reliable form of contraception approved by the Investigator 
(e.g. double barrier method, Depo-Provera, intrauterine device, Norplant, oral contraceptives, contraceptive patches, abstinence)
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EXCLUSION CRITERIA (cont.)









































































































EXCLUSION CRITERIA (cont.)













		1. Receipt of any influenza vaccine within two years prior to study vaccination or plans to receive influenza vaccine during the active/interventional period of the study (i.e., through Day B30)

2. Administration of any investigational vaccine or investigational adjuvanted vaccine within 8 weeks preceding vaccination, or planned use of the above stated during the study through the 12-month safety follow-up period

3. Use of any investigational drug or device the greater of:  within 4 weeks preceding vaccination, or planned use of the above stated during the study through the study active period (Day B30) OR within 5 half-lives of an investigational drug product 

4. Administration of any licensed vaccine within 30 days prior to vaccination or planned use of the above stated during the active/interventional period of the study (i.e., through Day B30)

5. Presence of significant uncontrolled medical or psychiatric illness (acute or chronic) including institution of new medical/surgical treatment or significant dose alteration for uncontrolled symptoms or drug toxicity within 3 months of screening and reconfirmed at baseline

6. Any one of the following ECG findings within 30 days prior to vaccination:

a. QTc F (interval duration > 450 msec (male) or > 470 msec (female), 

b. QRS interval greater than 120 msec, 

c. PR interval greater than 220 msec,

d. Clinically significant ST-T wave changes or pathologic Q waves

7. Positive serology for HIV-1 or HIV-2, or HBsAg or HCV antibodies

8. Cancer, or treatment for cancer, within past 3 years (excluding basal cell carcinoma, squamous cell carcinoma, and cervical cancer in situ) 

9. Presence of immunosuppression or medical condition possibly associated with impaired immune responsiveness or increased risk of severe influenza illness, including diabetes mellitus

10. Administration of any medications or treatments that may adversely affect the immune system such as allergy injections, immune globulin, interferon, immunomodulators, cytotoxic drugs or other drugs known to be associated with significant major organ toxicity, or systemic/inhaled corticosteroids during 3 months prior to vaccination or planned use of the above stated through 30 days post-challenge. Topical corticosteroids allowed 

11. Presence of household members who have received the Ad4 or Ad7 vaccines within 
2 months prior to vaccination

12. Presence of household members who are neonates, pregnant women, or hematopoietic stem cell transplant or solid organ transplant recipients or who are immunocompromised including those who are HIV positive.

13. History of drug, alcohol or chemical abuse within 1 year prior to vaccination

14. Receipt of blood or blood products 6 months prior to vaccination or planned administration during the follow-up study period 

15. Donation of blood or blood products within 4 weeks prior to vaccination or planned donation during the follow-up study period

16. Acute disease within 72 hours prior to vaccination defined as the presence of a moderate or severe illness with or without fever (as determined by the Investigator through medical history and physical examination) or any acute respiratory or gastrointestinal illness even with mild symptoms occurring within 7 days of dosing the vaccine and within 7 days of entering the challenge phase

17. Presence of a fever ≥ 38ºC measured orally at baseline 

18. Stool sample with occult blood at screening 

19. Positive urine drug screen for drugs of abuse at screening or baseline

20. Positive breath or urine alcohol test at screening or baseline

21. Consistent/habitual smoking (> 2 cigarettes/week) within 2 months prior to vaccination 

22. History of serious reactions to any vaccination such as anaphylaxis, respiratory problems, Guillain-Barre syndrome, hives or abdominal pain

23. History of documented egg allergy

24. History of a hypersensitivity or allergic reaction to any component of the investigational vaccine or placebo, including but not limited to fish gelatin

25. History of a hypersensitivity or allergic reaction to any component of the licensed QIV comparator vaccine (Fluzone®), including but not limited to eggs

26. Diagnosed bleeding disorder or significant bruising or bleeding difficulties that could make blood draws problematic or those with poor venous access that will make venipuncture difficult

27. History of irritable bowel disease or inflammatory digestive or gastrointestinal condition that could affect the distribution / safety evaluation of an orally administered vaccine targeting the mucosa of the small intestine. 
Such conditions may include but are not limited to:

a. Esophageal Motility Disorder

b. Malignancy

c. Malabsorption

d. Pancreaticobiliary disorders

e. Irritable bowel syndrome

f. Celiac Disease

g. Inflammatory Bowel Disease

h. Surgical Resection with the exception of appendectomy or a minor resection that is deemed acceptable by investigator and sponsor

i. GERD

j. Hiatal Hernia

k. Peptic Ulcer 

	(History of cholecystectomy is not exclusionary)

28. Any condition that resulted in the absence or removal of the spleen

29. History of any form of angioedema

30. Use of concomitant medications such as those listed below unless the subject can safely discontinue these medications for the rest of the study; none of these can be taken within 30 days of vaccination:

a. Proton pump inhibitors 

b. Over-the-counter probiotics

c. H2-blockers

d. Anti-seizure medications

e. Pain relief medications (chronic use)

f. Cardiovascular drugs

g. Imidazoles, Triazoles, and Thiozole antifungals

h. Antidiarrheals

i. Antibiotics 

i. Use of a brief (≤ 10 days) course of oral or topical antibiotic for minor URI, UTI, dental work, or skin infection allowed within the screening period, but must be completed 7 days prior to vaccination

j. Influenza antiviral medications (from screening to viral challenge)

31. The use of stable doses of prior and concomitant medications for the below indications is allowed: 

a. Dyslipidemia:  No new agents for treatment or changes in dose of agents already in use within 3 months prior to screening (includes niacin obtained without prescription)

b. Thyroid medications: Must be on a stable dose of medication (eg, levothyroxine) for at least 3 months prior to screening

32. Any condition that, in the opinion of the Investigator, might interfere with ability to assess the primary study objectives

33. Adulthood history of seasonal hay fever or a seasonal allergic rhinitis or perennial allergic rhinitis or chronic or nasal or sinus condition such as chronic sinusitis, abnormal nasal structure including septal deviation and nasal polyps unless the allergic rhinitis has been asymptomatic for the last 5 years.

34. Asthma, bronchiectasis or chronic obstructive pulmonary disease

35. Any known allergy or intolerance to oseltamivir



		

SAFETY, IMMUNOGENICITY, AND EFFICACY ASSESSMENTS

























SAFETY, IMMUNOGENICITY, AND EFFICACY ASSESSMENTS (cont.)

		Safety:

PART A: Post-Vaccination (Day 1 to Day 90)

Safety and tolerability will be evaluated by: 

· Solicited symptoms listed below through Day 8:

· Gastrointestinal reactions (nausea, vomiting, diarrhea and abdominal pain) for oral component

· Injection site reactions (localized pain, tenderness, erythema and induration) for IM component, 

· Symptoms/signs of systemic reactogenicity (malaise/fatigue, myalgia, anorexia, fever and headache)

· Unsolicited AEs will be recorded through 120 days post-immunization 
(90 days in Part A and 30 days post challenge in Part B) 

· SAEs and AESIs/NOCIs will be recorded through Day 365 

· Physical exams, routine urinalysis, complete blood counts and serum chemistries will be collected pre-dose at Screening and Baseline and at Study Days 3, 8, 30, 90 (pre-challenge) 

· Vital signs will be recorded at all study visits

· Female participants will have serum/urine pregnancy tests at screening, baseline, Day 30 and pre-challenge (Day 89 or Day 90).

PART B: Challenge Phase: 

Safety:

· Unsolicited AEs through 30 days post-challenge (Day B30 Visit)

· Pre-challenge and daily throughout the sequestration period post-challenge:

· Pulmonary function using a spirometer to assess forced vital capacity (FVC), (forced expiratory volume in one second) FEV1, peak expiratory flow (PEF), and the FEV1/FVC ratio;

· Vital signs (blood pressure, heart rate (HR), respiratory rate, oral body temperature, and oxygen saturation (pulse ox) approximately every 4 hours, starting at the time of challenge administration)

· 12-lead electrocardiograms (ECGs)

· Assessment of safety laboratory panels (chemistry, hematology, and urinalysis) on Days B1, B3 and B6. Additional time points may be collected if clinically indicated per the discretion of the Investigator.

· Follow-up clinic evaluations on 30 days post-challenge at Day B30 Visit

Immunogenicity/Efficacy:

Post-vaccination (See Table 1, Part A)

Cellular and/or humoral immune function assays from blood samples obtained at baseline (pre-dose) and at protocol-specified Study Days 8, 30 and 90 (pre-challenge), depending on the assay. In addition, a final evaluation for immune status may be performed 30 days post-challenge.

HA antibody response will be determined using HAI assay, a microneutralizing (MN) assay and by ASC assay. Anti‑Adenovirus 5 immune responses will be measured at baseline (pre-immunization) and on Day 30. 

T cell responses will be measured by an HA-specific interferon-γ (IFN-γ) / granzyme B (GrB) dual ELISpot assay 

Challenge Phase (See Table 1, Part B)

Solicitation of acute influenza symptoms post-challenge once each evening by the subject (Flu-PRO) through to Day 14 post-challenge, and signs of influenza once daily by the investigator during the sequestration period.

Daily Pulmonary function using a spirometer to assess forced vital capacity (FVC), (forced expiratory volume in one second) FEV1, peak expiratory flow (PEF), and the FEV1/FVC ratio

Nasopharyngeal swabs for multiplex molecular testing for respiratory viruses by Biofire FilmArray System or Luminex; influenza virus shedding 2 times daily during the sequestration period by quantitative RT-PCR

Nasopharyngeal swabs to determine absence of viral shedding at baseline and prior to discharge:

· A rapid influenza test will be used to access for the absence of viral shedding starting on Day 5 post challenge; once the rapid influenza test becomes negative on or after day 5, the subject’s negative shedding status will be confirmed on that same day and the subsequent day using Biofire or Luminex to document negative PCR for 2 consecutive days. Oseltamivir therapy (5 days) will be begun at discharge in subjects that are symptomatic at discharge, per the discretion of the investigator.

Tissue paper weights (nasal secretions) will be determined once each day, in the morning during the sequestration period



		HALTING RULES

		Halting Rules for study Part B are listed below.  For each individual cohort, if any of these conditions are met during the sequestration period post viral challenge, no new enrollment or further challenge virus administration in subsequent cohorts will be initiated pending a full SMC safety review.  

1. One or more subjects has a body temperature ≥103°F (39.4°C) that is not responsive to acetaminophen;

2. One or more subjects has a reduction of forced expiratory volume in one second (FEV1) below 70% of the baseline value, difficulty breathing, oxygen saturation <90% while awake, or other evidence of lower respiratory tract involvement if deemed clinically significant by the investigator;

3. One or more subjects experience a treatment-related SAE or grade 4 clinical AE, or two or more subjects experience the same treatment-related grade 3 clinical AE or treatment-related grade ≥3 laboratory abnormality. 

The SMC will provide study oversight throughout the duration of the trial interventional and safety follow-up period (Day 0 through Day 365 post-vaccination). The IRB and CBER will be notified if the study is halted for safety concerns.








		STUDY ENDPOINTS



		Efficacy:

Primary: 

[bookmark: _Toc461793824]The primary efficacy endpoint is the occurrence of illness (attack rate) caused by the homologous A strain influenza virus challenge at 3 months.  

Attack rate is defined as subjects experiencing at least one day with:

1) Two symptoms present of at least “A little bit”, “1 time” or “Rarely” or one symptom present of at least “Somewhat”, “2 times” or “Sometimes” among the acute influenza symptoms on the Flu-PRO (Appendix 2)

and 

2) laboratory-confirmed infection (≥2 positive quantitative RT-PCR results while sequestered)

Comparisons will be performed in:

1) all challenged subjects in each respective vaccine group; and then 

2) infected subjects (as defined by ≥2 positive quantitative RT-PCR results while    sequestered) in each vaccine group

Secondary:

Flu-PRO symptom severity score (Appendix 2)

Number of subjects with detectable shedding by qRT-PCR

Virus shedding AUC by qRT-PCR 

Duration of shedding as detected by qRT-PCR

Tissue paper weights

Number of symptoms per Flu-PRO (Appendix 2)

Number of signs per physician assessment (Appendix 3)

Correlations between individual immunogenicity parameters (see below) and clinical efficacy

Safety – Number (%) of subjects reported solicited (through Day 8), unsolicited adverse events (through Day 120), and SAEs and AESIs through Day 365; findings of clinical laboratory tests; findings of vital signs; and findings of physical examination and pulmonary function compared to placebo and QIV.

Secondary Immunological: 

IgA and/or IgG ASC at Day 8, T cell (IFN-γ and GrB) responses at Day 8 against matched strain compared to licensed QIV and placebo

Geometric mean titers of HAI, MN against matched strain compared to licensed QIV and placebo at Day 30

Geometric mean titers of HAI, MN against mismatched strains when compared to licensed QIV at Day 30

Geometric mean titers of HAI against matched strain compared to licensed QIV and placebo at Day 90 (pre-challenge) for all challenged subjects



Exploratory: 

Determine the resulting vaccine specific immune response by CyTOF (Mass flow cytometry) and antibody repertoire sequence analysis, comparing oral VXA-A1.1 to the inactivated QIV vaccine for homing, memory, and activation of B and T cells.





		STATISTICAL CONSIDERATIONS

		This is a proof-of-concept study to determine whether VXA-A1.1 may enhance efficacy and/or immunogenicity when compared with licensed QIV. All analyses will be descriptive in nature, in which results for various endpoints described above will be compared among VXA-A1.1, QIV and placebo groups. No formal evaluation of sample size was performed with respect to these endpoints. Group sizes of 60, 60 and 30 are generally larger than those in previous influenza challenge studies in which subjects have received prior vaccination, and therefore should be large enough to detect any signals suggestive of improved efficacy or immunogenicity. No statistical adjustments will be made to account for multiplicity.

In doing the analysis, any subjects who had elevated HAI titers greater than 1:10 on the pre vaccination (baseline) blood sample should be excluded from statistical analysis and should be excluded from the challenge phase analysis if they are enrolled.
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[bookmark: _Ref476667668][bookmark: _Toc484081233]Table 1	Schedule of Events

Part A (Vaccination Period)

		Assessments

		Pre-Screen1 (Day -120

to Screen) 

		Screen

(Day -45

to Day -1)

		Baseline2 (Day -2 to Day 1 Visit)

		Day 3 Visit

		Days 2, 4-7 and Day 15* Contact

		Day 8 (Week 1) Visit

		Day 30 Visit

		Day 60 Visit

		Day 45 and Day 75 Contact

		Day 90 Visit (Non-Challenge Subject)

		Early Term

(Day 0 – 30) 

		Early Term (Day 31 –90 pre-challenge)



		Windows

		N/A

		N/A

		N/A

		+1 day

		±2 days* 

		None

		±2 days

		±1 week

		±1 week

		+30 days

		N/A

		N/A



		Serum for Prescreening HAI Titer

		X1

		

		

		

		

		

		

		

		

		

		

		



		Informed Consent

		X

		X

		

		

		

		

		

		

		

		

		

		



		Demographics

		

		X

		

		

		

		

		

		

		

		

		

		



		Review Eligibility Criteria

		

		X

		

		

		

		

		

		

		

		

		

		



		Medical History 

		

		X

		

		

		

		

		

		

		

		

		

		



		Physical Examination

		

		X

		X

		X

		

		X

		X

		X

		

		X

		X

		X



		Vital Signs

		

		X

		X

		X

		

		X

		X

		X

		

		X

		X

		X



		12-Lead ECG

		

		X

		

		

		

		

		

		

		

		X

		

		



		Spirometry

		

		

		

		

		

		

		

		

		

		X

		

		



		Blood Sample – safety labs (fasting)

		

		X

		X 2

		X

		

		X

		X

		

		

		X

		X

		



		Blood Sample – HIV ELISA, HCV ELISA, HBV sAg

		

		X

		

		

		

		

		

		

		

		

		

		



		Urinalysis

		

		X

		X 2

		X

		

		X

		X

		

		

		X

		X

		



		Urine Drug Screen

		

		X

		X

		

		

		

		

		

		

		X

		

		



		Breath or Urine Alcohol Test

		

		X

		X

		

		

		

		

		

		

		X

		

		



		Serum/Urine Pregnancy Test

		

		X

		X

		

		

		

		X

		

		

		

		X

		X



		Immunogenicity: Serum Assays – anti-Ad5 3, HAI, MN

		

		

		X 2

		

		

		

		X

		

		

		X

		X

		X



		Immunogenicity: PBMC Assays – ASCs, CyTOF, Ab Sequencing)

		

		

		X 2

		

		

		X

		

		

		

		X

		X

		



		Immunogenicity: Fixed Whole Blood – CyTOF, cytocines) [heparinized tubes]

		

		

		X 2

		X

		

		X

		X

		

		

		X

		X

		



		Gene Expression: RNA (PAXgene Blood RNA® Tubes)

		

		

		X 2

		

		

		X

		

		

		

		X

		

		



		Stool Sample for Occult Blood

		

		X

		

		

		

		

		

		

		

		

		

		



		Vaccination 

		

		

		X

		

		

		

		

		

		

		

		

		



		Dispense Diary Card(s) 4

		

		

		X

		

		

		X

		X

		X

		

		

		

		



		Collect Diary Card(s)

		

		

		

		

		

		X

		X

		X

		

		X

		X

		X



		Review of Concomitant Medications

		

		X

		X

		X

		X

		X

		X

		X

		X

		X

		X

		X



		Assess for AEs5, SAEs and AESIs/ NOCIs & Review Diary Cards

		

		

		X 8

		X 8

		X 8

		X 8

		X

		X

		X

		X

		X

		X



		1 Pre-screening for low or undetectable pre-existing antibodies to the study vaccine as determined by an HAI titer of ≤10 against A/California/7/2009 (H1N1)-like viruses



		2 Baseline blood samples may be drawn at up to two days (Day -2) of vaccination. Baseline safety labs do not need to be repeated if screening safety labs collected within two days of vaccination.

3 Anti-Ad5 assay is not performed on serum collected at Day 90

4 (1) Symptom Diary Card: solicited symptoms of reactogenicity from Day 1 – Day 8 Visit; (2) General Diary Card: clinical symptoms/events and con meds from Day 8 – Day 120 (B30) Visit;  (3) AESIs/NOCIs Diary Card: AESIs/NOCIs from Day 120 (B30) Visit – Day 365 Contact

5 Monitor AEs for acute symptoms of conjunctivitis, URI, loose stools/diarrhea within 7 days post-vaccination to evaluate for Ad5 infection. If reported, collect throat and rectal swabs and forward to test lab.
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	Part B (In-Patient Challenge Period) 

		Study Visits/Quarantine

		Assessment Period (Days)



		Study Day (Part B)

		B(-1)

(Day 89)

		(B1)

(Day 90)

		(B2)

		(B3)

		(B4)

		(B5)1

		(B6)1

		(B7)1

		(B8)1

		(B9)1



		Windows

		-2 days

		+ 30

		N/A

		N/A

		N/A

		N/A

		N/A

		N/A

		N/A

		N/A



		Out Patient Period

		

		

		

		

		

		

		

		

		

		



		Quarantine Period

		X

		X

		X

		X

		X

		X

		X

		X

		X

		X



		Informed Consent 2

		X5

		X5

		

		

		

		

		

		

		

		



		Review Eligibility Criteria

		X5

		X5

		

		

		

		

		

		

		

		



		Vital Signs 3

		X5

		X

		X

		X

		X

		X

		X

		X

		X

		X



		12-lead ECG and Spirometry 4

		X5

		X5

		X

		X

		X

		X

		X

		X

		X

		X



		Physical Examination

		X5

		X5

		X

		X

		X

		X

		X

		X

		X

		X



		Immunogenicity: Serum Assays – anti-Ad5 6, HAI, MN

		X5

		X5

		

		

		

		

		X

		

		

		



		Immunogenicity: PBMC Assays – ASCs, CyTOF, Ab Sequencing)

		X5

		X5

		

		X

		

		

		X

		

		

		



		Immunogenicity: Fixed Whole Blood – CyTOF, cytokines) [heparinized tubes]

		X5

		X5

		X

		X

		X

		

		X

		

		X

		



		Gene Expression: RNA (PAXgene Blood RNA® Tubes)

		X5

		X5

		

		X

		

		

		

		

		

		



		Serum/urine Pregnancy Test 

		X5

		X5

		

		

		

		

		

		

		

		



		Serum/urine Drug and Breath/urine Alcohol Tests

		X5

		X5

		

		

		

		

		

		

		

		



		Blood Sample – safety labs (fasting)

		X5

		X5

		

		X

		

		

		X

		

		

		



		Urinalysis

		X5

		X5

		

		X

		

		

		X

		

		

		



		Viral Challenge

		

		X7

		

		

		

		

		

		

		

		



		Influenza Symptom and Signs Scoring 8 

		X5

		X5

		X

		X

		X

		X

		X

		X

		X

		X



		Nasopharyngeal Swabs for Viral Shedding/efficacy (qRT-PCR) 9

		X5

		X5

		X

		X

		X

		X

		X

		X

		X

		X



		Nasopharyngeal Swabs (rapid influenza test & Biofire/Luminex) 10

		X5

		X5

		

		

		

		X

		X

		X

		X

		X



		Tissue Paper Weights (nasal secretions)

		

		X11

		X

		X

		X

		X

		X

		X

		X

		X



		Oseltamivir Administration 12

		

		

		

		

		

		

		

		

		

		X12



		Review Concomitant Medications

		X

		X11

		X

		X

		X

		X

		X

		X

		X

		X



		Assess for Adverse Events (including  SAEs and AESIs/NOCIs)

		X

		X11

		X

		X

		X

		X

		X

		X

		X

		X



		Dispense  (at discharge) /Collect General Symptom Diary Card

		

		X11

		

		

		

		

		

		X

		X

		X



		Query for SAEs and AESIs. Review AESIs/NOCIs Diary Card 13

		

		

		

		

		

		

		

		

		

		



		1	Subjects will have rapid influenza test daily starting on Day B5. If rapid influenza is test negative subjects will have confirmatory test (Biofire or Luminex) performed the same day and the subsequent day.  Subjects will be discharged based on the Biofire/Luminex test results, their influenza signs and symptoms and any other available data at the discretion of the Investigator. Assessments will only be made once unless the subject is not fit to leave the unit. If subjects are not discharged on Day B6, the same assessments will be performed on Days 7 through 9, except immunological testing. Subjects who withdraw consent prior to absence of viral shedding will be requested to remain in quarantine but will only undergo assessments to determine absence of viral symptomology and shedding before discharge.  

2	In addition to the main Informed Consent Form (ICF), subjects will confirm consent prior to challenge in Part B

3	Vital signs include blood pressure, heart and respiratory rate and body temperature. Blood pressure and heart rate will be measured in seated position after 5 min rest. Body temperature will be measured orally. 
On Day B1, the morning vital signs measurement will be performed pre-challenge. From Day B1 to the day of discharge, vital signs will be performed approximately every 4 hours, starting
 at the time of challenge administration.  

4	ECG and spirometry will be measured once daily in supine and seated position, respectively, after 5 min of rest.

5	Pre-challenge assessment.  May be completed at Day B-1 or Day B1 pre-challenge.

6	Anti-Ad5 assay is not performed on serum collected at Day 90

7	Administration of challenge virus will be in the morning.

8	Solicitation of acute influenza symptoms (Flu-PRO) will be completed by the subject in the morning prior to challenge and then every evening (after 3pm) and signs will be assessed by the investigator/study staff daily during the sequestration period. Subjects will continue to complete the Flu-PRO once daily following discharge to Day 14 post-challenge.

9	Nasopharyngeal swabs for viral shedding (qRT-PCR) will be collected twice daily approximately 12 hours apart from Day B1 to day of discharge. Swabs should be collected from alternating nostrils (left or right) at each collection time point. The initial swab at Day B1 will be collected pre-challenge.

10    A second nasopharyngeal swab will be collected for testing by Biofire/Luminex at baseline visit.  Subsequent testing by rapid influenza test starting at Day B5 with confirmation of negative results by Biofire/Luminex test starting at Day B6. Data will be reviewed before discharging subject from unit; subjects with 2 consecutive negative values by Biofire/Luminex test may be discharged starting at Day B6.

11    Pre-challenge

12	Oseltamivir (5-day course) will be administered to symptomatic subjects starting on day of discharge per the discretion of the investigator.

13    AESIs/NOCIs Diary Card will be dispensed at the Day B30 Visit (end of active period/last efficacy visit) to assist subjects in recording symptoms of AESIs/NOCIs through Day 365.  Prior to Day B30. AESIs/NOCIs will be collected from Part A, Day 1 (vaccination) to Part B, Day B30 via site visits and phone contacts.





Follow-up Period

		Study Visits/Quarantine

		Assessment Period (Days)



		Study Day (Part B)

		Day B30

(D120)/ ET

		Monthly Contact

(Thru Day 365)

		Early Term (Day B2-B9)

		Early Term (Discharge–B30)

		Early Term (B30 – End of Safety Follow-up)



		Windows

		±2 days

		±1 week

		

		

		



		Out Patient Period

		X

		X

		

		

		



		Vital Signs 1

		X

		

		

		

		



		12-lead ECG and Spirometry 2

		X

		

		

		

		



		Physical Examination

		X

		

		

		

		



		Immunogenicity: Serum Assays – anti-Ad5, HAI, MN

		X

		

		X

		X

		



		Immunogenicity: PBMC Assays – ASCs, CyTOF, Ab Sequencing)

		X

		

		

		

		



		Serum/urine Pregnancy Test 

		X 

		

		X

		X

		



		Blood Sample – safety labs (fasting)

		X

		

		X

		X

		



		Urinalysis

		X

		

		X

		X

		



		Oseltamivir Administration 3

		 

		

		X 3

		

		



		Review Concomitant Medications

		X

		

		 X

		

		



		Assess for Adverse Events (including  SAEs and AESIs/NOCIs)

		X

		

		X 

		X 

		



		Dispense  (at discharge) /Collect General Symptom Diary Card

		X

		

		 X

		X 

		



		Query for SAEs and AESIs. Review AESIs/NOCIs Diary Card 4

		

		X

		

		

		X



		1   Vital signs include blood pressure, heart and respiratory rate and body temperature. Blood pressure and heart rate will be measured in seated position after 5 min rest. Body temperature will be measured orally

2   ECG and spirometry will be measured in supine and seated position, respectively, after 5 min of rest

3  Oseltamivir (5-day course) will be administered to symptomatic subjects starting on day of discharge or termination per the discretion of the investigator.

4  AESIs/NOCIs Diary Card will be dispensed at the Day B30 Visit (end of active period/last efficacy visit) to assist subjects in recording symptoms of AESIs/NOCIs through Day 365.  Prior to Day B30. AESIs/NOCIs will be collected from Part A, Day 1 (vaccination) to Part B, Day B30 via site visits and phone contacts
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[bookmark: _Toc484081108]Background

[bookmark: _Toc226780903][bookmark: _Toc251761015][bookmark: _Toc384121024][bookmark: _Toc385485944][bookmark: _Toc387136381]Vaxart, Inc. (Vaxart) is developing novel influenza vaccines based on a replication-incompetent adenovirus 5 (E1/E3 deleted) vector that expresses both the hemagglutinin antigen (HA) and a Toll-like receptor 3 (TLR3) agonist (dsRNA) that enhances immune induction to expressed antigen in the gut mucosa.  The vaccine is formulated as a tablet for oral administration.  Viral or bacterial vector-based vaccines that are injected can be impacted by pre-existing immunity to the vector, which can attenuate immunogenicity to the expressed antigen or antigens.  Alternatively, if such vector-based vaccines are administered orally, they must overcome limited access to gut-associated target cells, along with the relatively poor inductive process for adaptive immunity in the gut.  Vaxart’s adenoviral-based approach appears to solve these 2 primary limitations:  first, the vaccine vector is not blocked by pre-existing immunity and selectively induces antibody responses to the transgene-expressed antigen, and not the vector itself, which is non-replicating; and secondly, immune induction is achieved using a minimal amount of adjuvant, which is co-localized with the expressed antigen at the cellular level.  Because of these features, along with the programmatic ease of oral administration, Vaxart is currently in clinical development of both pandemic influenza (ND1.1 for H5N1) and seasonal influenza (VXA-A1.1 for H1N1) vaccines.  The former (ND1.1) vaccine candidate, which encodes for A/Indonesia/05/2005 (H5N1), is presently being studied under BB-IND 14660 and BB-IND 15122.  Vaxart’s first seasonal influenza vaccine candidate (VXA-A1.1), which encodes for the HA protein of A/California/04/2009 (H1N1), is being studied under BB-IND 15198 and BB-IND 15285.  Lastly, a seasonal influenza B vaccine candidate (VXA-BYW.10), which encodes for the HA protein of B/Wisconsin/1/2010 (Yamagata lineage) virus, is being studied under BB-IND 16611. 

Vaxart was awarded a contract (HHSO10020150034C) by the Office of Biomedical Advanced Research and Development Authority (BARDA), part of the U.S. Department of Health and Human Services (DHHS).   The two-year contract was awarded under a Broad Agency Announcement (BAA) issued to support the advanced development of more effective and universal influenza vaccines to improve seasonal and pandemic influenza preparedness. This Phase 2 challenge study, funded by the above-referenced contract, is designed to evaluate whether the Vaxart tablet vaccine offers broader and more durable protection than currently marketed injectable vaccines. In this study, Vaxart will seek to demonstrate broad cross-protective immunity of its tablet vaccine against drifted, divergent, and pandemic influenza strains.

This study is funded in whole or in part with Federal funds from the Department of Health and Human Services; Office of the Assistant Secretary for Preparedness and Response; Biomedical Advanced Research and Development Authority, under Contract No. HHSO10020150034C.

[bookmark: _Toc484081109][bookmark: _Toc226780902][bookmark: _Toc251761016][bookmark: _Toc384121025][bookmark: _Toc385485945][bookmark: _Toc387136382]Significance to Health

An estimated 1 billion cases of seasonal (epidemic) influenza (“flu”) occur annually worldwide, of which 3 million to 5 million cases are considered severe, causing 250,000 to 500,000 deaths per year. Very young children and the elderly are the age groups at greatest risk. In the US annually, between 5% and 20% of the population contracts influenza, 226,000 people are hospitalized with complications of influenza, and 36,000 people die from influenza and its complications, with up to 90% of influenza-related deaths in adults ≥ age 65 (Thompson et al. 2003). Influenza and pneumonia combined were the 8th leading cause of death in the US in 2006 (CDC 2009). The economic burden of seasonal influenza is substantial. The cost to the US economy is estimated to be between $87 billion and $167 billion per year (Molinari et al. 2007; World Health Organization March 2003). Estimates based on 2003 population figures indicate that in the US annually, seasonal flu costs an average of 610,660 life-years lost, 3.1 million hospitalized days, and 31.4 million outpatient visits. Direct medical costs average $10.4 billion annually. Lost earnings due to illness and loss of life amount to $16.3 billion annually in the US (Molinari et al. 2007).  Although conventional inactivated influenza vaccines and live attenuated influenza vaccines have been shown to reduce the risk of illness, complications and death from seasonal influenza, recent reviews have underscored the limitations of these technologies, especially in protecting the elderly and other populations at highest risk of severe disease (Osterholm 2012) 

[bookmark: OLE_LINK3]Despite the severe medical and economic consequences of seasonal influenza, an even greater threat to the public health has been the emergence of the influenza A viruses with HA antigens distinct from those formerly circulating, and for which immunity in the population is either completely or at least partially lacking. These viruses can spread very rapidly and have, in several instances, resulted in global pandemics associated with high levels of morbidity and mortality.  The most recent emergence of such a virus occurred in 2009, when the novel A/California/04/2009-like (H1N1) viruses began to be isolated from humans in Mexico and the United States (Rahman, Vandermause, et al. 2008),(CDC 2009),(Rahman, Bright, et al. 2008). During the ensuing 8-month period the virus spread very rapidly, with more than 208 countries ultimately reporting laboratory-confirmed cases.  The Centers for Disease Control and Prevention (CDC) has estimated that between 34 and 67 million cases occurred in the U.S. during the peak of activity from April-November 2009, which led to between 154,000 and 303,000 hospitalizations and between 7,070 and 13,930 deaths (Rahman, Vandermause, et al. 2008).  In 1997, a highly pathogenic avian influenza strain of subtype H5N1 caused widespread disease in poultry in Hong Kong. The virus caused 18 human cases of influenza among people in close contact with infected birds, of which 6 were fatal. The virus spread rapidly in poultry from 2004 onwards and has since caused devastating outbreaks in poultry in several countries  (Rahman et al. 2007), (WHO 2010). Fortunately, almost all reported human cases have had close contact with infected birds, with very rare instances of presumed human-to-human transmission.  Nevertheless, considerable concern for human health remains, not only because of the severity of human cases to date, but also because the virus could undergo adaptive mutation or reassortment and obtain the ability to spread efficiently and sustainably among humans. Should these events occur, the H5N1 and/or other novel viruses (such as H7N9) could have the potential to cause a pandemic exhibiting a very aggressive clinical course, with potentially catastrophic health and economic consequences globally (Rahman et al. 2007), (WHO 2010).  

In order to efficiently and effectively develop and evaluate new-generation vaccines, especially those that do not rely on the generation of HAI antibody as an acceptable surrogate endpoint for clinical efficacy, approaches aside from large-scale field trials must be considered to provide early evidence of proof-of-principle in humans. One such approach that has been successfully used in the past is the human influenza challenge model (Carrat et al. 2008).  Although the model does not necessarily reflect all parameters relevant to community-acquired infection, it does provide for a carefully controlled, systematic and efficient method in which a number of variables can be controlled for, or even eliminated, with the subjects continuously monitored in a sequestered environment that minimizes safety risks for infected volunteers. 

In addition, a challenge model enables detailed assessment of immune parameters that can also be measured and monitored in a subsequent intervention study for the purposes of identifying immunological correlates of protection to infection and illness. Finally, the sample size required to obtain meaningful results with this model is substantially lower than for community-based studies of naturally acquired infection, which can better manage risk and translate into large savings in clinical development costs for new vaccines. 

[bookmark: _Toc446259186][bookmark: _Toc446267602][bookmark: _Toc484081110]VXA-A1.1 Description

VXA-A1.1 is an E1/E3-deleted replication-defective Adenovirus serotype 5 vaccine vector for prevention of seasonal influenza H1N1.  The vaccine vector encodes for a full-length hemagglutinin (HA) gene from the influenza A/California/04/2009 (H1N1) virus strain. The adjuvant is a short hairpin RNA, expressed as a 21 nucleotide sequence (GAAACGATAT-GGGCTGAATAC) as a tandem sequence in forward and reverse orientations separated by 6 nucleotides that comprise the loop of the RNA.  The HA gene has been codon optimized for expression in mammalian cells and is expressed using a human Cytomegalovirus (CMV) intermediate early region (hCMVIE) enhancer/promoter and a Bovine Growth Hormone (BGH) polyadenylation (pA) signal. This expression cassette also includes the first intron of human ß-globin to enhance transgene expression. The suspension cell-based production process utilizes a lineage of HEK 293 cells adapted to a protein-free medium. Once the culture is harvested, it is purified, formulated, and dried into bulk drug substance.

Final Drug Product:  The VXA-A1.1 final drug product (DP) is formulated into enteric-coated tablets.  The concentration of VXA-A1.1 DP in each tablet is determined by assay titer during release testing.  Seven tablets of 1.5x1010 IU per tablet will be administered per dose to achieve the intended dose (1x1011 infectious units [IU] ±0.5 log) being investigated under this protocol.

The DP is formulated as a powdered solid material containing VXA-A1.1 drug substance (DS), tromethamine, sucrose, arginine, hydrolyzed porcine gelatin (type A), polyvinylpyrrolidone (PVP-grade K90), and hydrochloric acid for pH adjustment. The modified formulation also contains croscarmellose as a tablet disintegrant. With the exception of the active ingredient (VXA-A1.1), all ingredients incorporated into both formulations of the DP are present in the composition of currently US-licensed pharmaceuticals with monographs in the USP/NF. 

Route of Administration:  The solid dose enteric-coated tablet vaccine will be delivered orally.  The small intestine is the target region for vaccine uptake.

[bookmark: _Toc484081111]Preclinical Data

Vaxart conducted a series of animal studies on both VXA-A1.1 and ND1.1, the company’s H5N1 avian influenza vaccine candidate based on the same platform, as part of the preclinical data supporting material.  These studies sought to determine the immunogenic potential of both VXA-A1.1 and ND1.1, their ability to protect against influenza challenge, and to demonstrate the safety of the approach.  These studies showed that vaccination with either VXA-A1.1 or ND1.1 elicited a protective immune response to influenza challenge.  Further, biodistribution studies and toxicology studies with ND1.1 showed that this platform approach does not lead to vector distribution beyond the target tissues in the gut and that multiple oral immunizations over a 3-month period were well tolerated.  For a detailed description of the preclinical efficacy and safety studies, please refer to the Investigator’s Brochure.

[bookmark: _Toc484081112]Prior Clinical Experience with the Vaxart Vaccine Platform

Vaxart has completed 5 phase 1 clinical studies using ND1.1 (H5N1 vaccine) or VXA-A1.1 (H1N1 vaccine) in 164 subjects (intent-to-treat [ITT]).  Additionally, 54 subjects have been dosed under the ongoing protocol VXA03-001, which is investigating the safety and efficacy of an VXA-BYW.10 Influenza B vaccine candidate.  The clinical data collected to date support further evaluation of the VXA-A1.1 candidate under this Phase 2 challenge study.

Safety in Vaxart’s influenza programs has been assessed by the incidence of adverse events and serious adverse events in the ITT population of each study.  Adverse events were assessed by the Investigator using a 4 point scale as suggested by the CBER Guidance for Industry entitled “Toxicity Grading Scale for Healthy Adult and Adolescent Volunteers Enrolled in Preventive Vaccine Clinical Trials” (September 2007) as mild, moderate, severe, and life threatening, with the Investigator assessing causality, severity and expectedness of each adverse event.  Solicited and unsolicited adverse events were collected with the aid of subject diary cards.  Solicited local and systemic adverse events were collected for 7 days following each administration of vaccine.  Unsolicited adverse events were collected through the end of the one-year safety follow-up period.  All adverse events are represented irrespective of assumed causality.

In the completed influenza studies, 79 subjects received ND1.1 or VXA-A1.1, while 36 subjects received placebo, in randomized, double-blind, placebo-controlled studies.  Additionally, 49 subjects were administered ND1.1 or VXA-A1.1 in open label studies, however 1 subject did not have a successful dosing of VXA-A1.1. Both the ND1.1 and VXA-A1.1 vaccines were well tolerated at the 1x1010 IU dose level (48 subjects).  Additionally, the VXA-A1.1 vaccine was well tolerated at the maximum dose tested (1x1011 IU; 37 subjects).  

In the completed placebo-controlled studies most treatment-related adverse events (AEs) were mild (grade 1) across both treatment groups, and the vaccine groups, at all dose levels, did not differ significantly in the frequency of AEs recorded from the placebo groups. For a detailed description of the clinical safety, please refer to Sections 2.4.1 and 2.4.2 below as well as the Investigator’s Brochure.

No shed ND1.1 virus or replication competent adenovirus (RCA) was detected in subject samples that were collected and analyzed, and there was no observation of a trend to develop neutralizing antibody responses to Adenovirus 5.

In a study published on ND1.1, antibody and T cell responses (interferon gamma [IFN- and Granzyme B) to HA were measured after capsule delivery of vaccine in greater than 60% of subjects at a dose of 1x1010 IU (Peters et al. 2013).  Hemagglutination inhibition (HAI) antibody titers to avian influenza were not observed.  Results from subsequent dose ranging studies on VXA-A1.1 have shown steady and measureable improvement in the neutralizing antibody responses to influenza with greater than 90% of subjects having a measurable increase in neutralizing antibody responses to A/California/07/2009 (H1N1) by microneutralization (MN) assay and 75% of subjects showing HAI seroconversion following a single dose of VXA-A1.1 at 1x1011 IU (Study VXA02-003).  

[bookmark: _Ref433618066][bookmark: _Ref433618110][bookmark: _Toc484081113]Phase 1 Studies with Oral Enteric-coated Vaccine Tablets
(or Capsules)

Vaxart has conducted 3 randomized, placebo-controlled, double blind studies using ND1.1 or VXA-A1.1.  VXA01-001 was the first study to be conducted in humans with the ND1.1 vaccine candidate.  In this oral administration study, 12 subjects received placebo capsules, 12 subjects received 1x108 IU of ND1.1, 18 subjects received 1x109 IU of ND1.1 and 12 subjects received 1x1010 IU of ND1.1 capsules.  Of the 18 subjects in the 1x109 IU dose group, 6 received a single dose and 12 subjects received 2 doses, 28 days apart. Subjects in the other dose groups or in the placebo group received a single dose.

The phase 1 study VXA02-001 was the first study to be conducted in humans with the VXA‑A1.1 vaccine candidate.  In this oral administration study, 12 subjects received placebo tablets, 12 subjects received 2 doses of VXA-A1.1 at 1x109 IU, and 13 subjects received 2 doses of VXA-A1.1 at 1x1010 IU, 28 days apart.  In the subsequent phase 1 oral administration study VXA02-003, 12 subjects received placebo tablets and 12 subjects received a single dose of VXA-A1.1 at 1x1011 IU.  Summary results for the VXA02-003 were published in 2015 (Liebowitz et al. 2015).  

The adverse event profile in the placebo-controlled enteric-coated tablet studies demonstrated no notable differences between vaccine-treated and placebo subjects.  The solicited local and systemic adverse events for these studies are compiled in Table 2.  As is apparent, the frequency of solicited adverse events in the vaccine-treated subjects across studies compares favorably to placebo subjects.  The majority of adverse events were grade 1 in severity, except for a single grade 2 headache in a subject in the 1x1010 IU dose level and a single grade 2 abdominal pain in a subject in the 1x109 IU dose level.  There is no dose-dependent increase in the frequency of solicited adverse events in vaccine-treated subjects between the 1x109 IU, 1x1010 IU, and 1x1011 IU dose levels (Table 2).

[bookmark: _Ref433014987][bookmark: _Toc476661951][bookmark: _Toc484081234]Table 2	Solicited Adverse Events in Vaxart Placebo-controlled Studies VXA01-001 (ND1.1), VXA02-001 (VXA-A1.1), and VXA02-003 (VXA-A1.1)a

		No. Subjects with
Solicited 
Adverse Event

		No. of AEs

		ND1.1 / VXA-A1.1 Dose Level

		



		

		

		1E8

		1E9

		1E10

		1E11

		Placebo



		

		

		(N = 12)

		(N = 30)

		(N = 25)

		(N = 12)

		(N = 36)



		Abdominal pain

		2

		0

		12

		0

		11

		0



		Anorexia

		0

		0

		0

		0

		0

		0



		Diarrhea

		3

		0

		11

		11

		11

		0



		Fever (pyrexia)

		1

		0

		0

		0

		11

		0



		Headache

		9

		0

		31

		12

		11

		31



		Hematochezia

		0

		0

		0

		0

		0

		0



		Malaise

		2

		0

		11

		0

		0

		11



		Nausea

		3

		0

		11

		0

		0

		21



		Vomiting

		0

		0

		0

		0

		0

		0



		aAdverse event severity:  1mild, 2moderate, 3severe

Source:  VXA01-001 Table 14.3.1.1; VXA02-001 Listing 16.3.2.2 and Table 14.3.5; VXA02-003 Listing 16.2.6.1.1 and Table 14.3.1.1







The unsolicited adverse events for these studies are compiled in Table 3.  As was the case for the solicited adverse events, the frequency of unsolicited adverse events in the vaccine-treated subjects across studies compares favorably to placebo subjects.  The majority of clinical unsolicited adverse events were mild (grade 1) in severity.  A single grade 3 event was reported in a 1x109 IU dose group subject who had a history of bipolar disorder that was not revealed to the clinical site at screening.  This subject had an exacerbation of bipolar disorder requiring hospitalization while on study.  It was determined that the subject was non-compliant with his medications.  The safety monitoring committee (SMC) reviewed the case and determined that the exacerbation of bipolar disorder was unrelated to vaccine.  The subject was withdrawn from the study and followed for safety (Table 3).  A few subjects had single episodes of moderate (grade 2) clinical adverse events including a toothache (1x109 IU group) and gastroenteritis, neck pain, and sinus congestion (placebo group).

The laboratory abnormalities in Vaxart’s placebo-controlled enteric-coated tablet studies are included in Table 3.  None of the laboratory abnormalities were associated with any clinical signs or symptoms.  These laboratory abnormalities were classified as adverse events based on strict adherence to the recommendations within the CBER Guidance for Industry entitled “Toxicity Grading Scale for Healthy Adult and Adolescent Volunteers Enrolled in Preventive Vaccine Clinical Trials” (September 2007).  There is not a dose-dependent increase in the frequency of laboratory abnormalities by dose level, and the frequency of the abnormalities observed in vaccine-treated subjects is similar to that observed in placebo subjects.  

Of note, in Study VXA02-003 with VXA-A1.1, there were a total of 10 decreases in neutrophil counts (neutropenia) that reached the threshold of an adverse event (Table 3).  Of the 10 neutropenic adverse events, 6 were in the VXA-A1.1 arm, while 4 were in the placebo arm.  The 6 neutropenic adverse events in the VXA-A1.1 arm occurred in 5 subjects, while the 4 neutropenic adverse events that occurred in the placebo arm occurred in 3 subjects.

In the VXA-A1.1 arm, 2 of the subjects with neutropenic adverse events were, in retrospect, also neutropenic at baseline as part of their medical history (either at screening or Day 0), prior to vaccine administration.  In the placebo arm, 2 of the subjects with neutropenic adverse events were also neutropenic at baseline as part of their medical history (screening).  Thus, in 6 out of 10 instances, neutropenia was present prior to vaccine exposure, and therefore unlikely to have been causally related.  Further review of the data showed that 7 of the 8 affected subjects had been retested at varying intervals and shown to have recovered or transiently recovered to normal neutrophil levels, and then returned to or exceeded their previously low baseline level no later than 28 days after vaccination. 

Additionally, 3 out of the 5 affected VXA-A1.1 recipients, and 1 of the 3 placebo recipients were African American (Table 3) a population known to have a relatively high frequency of low baseline and/or recovery neutrophil counts (Hsieh et al. 2007).  The 1999 to 2004 National Health and Nutrition Survey found that blacks had mean leukocyte counts 900/mm3 lower than whites, with absolute neutrophil counts (ANCs) below 1500/mm3 in 4.5%, compared with 0.8% of whites (2013).  Some of these subjects may have been neutropenic simply on the basis of benign ethnic neutropenia (Hsieh et al. 2007; Rice 2013).





[bookmark: _Ref433015229][bookmark: _Toc476661952][bookmark: _Toc484081235]Table 3	Unsolicited Adverse Events in Vaxart Placebo-controlled Studies 
VXA01-001 (ND1.1), VXA02-001 (VXA-A1.1), and VXA02-003 (VXA-A1.1)a

		No. Subjects with Unsolicited Adverse Event 
(System Organ Class/
Preferred Term)

		



		ND1.1 / VXA-A1.1 Dose Level

		



		

		

		1E8

		1E9

		1E10

		1E11

		Placebo



		

		No. of AEs

		(N = 12)

		(N = 30)

		(N = 25)

		(N = 12)

		(N = 36)



		Blood and Lymphatic System Disorders



		Eosinophilia

		1

		0

		11

		0

		0

		0



		Neutropenia

		13

		0

		11

		0

		31, 12, 13

		31, 12



		Cardiac Disorders

		

		

		

		

		

		



		Palpitations

		1

		0

		11

		0

		0

		0



		Ear And Labyrinth Disorders

		

		

		

		

		

		



		Ear Pain

		1

		11

		0

		0

		0

		0



		Eye Disorders

		

		

		

		

		

		



		Eye Irritation

		1

		0

		0

		0

		0

		11



		Gastrointestinal Disorders

		

		

		

		

		

		



		Constipation

		2

		0

		11

		0

		0

		0



		Dry Mouth

		3

		0

		21

		0

		11

		0



		Toothache

		1

		0

		12

		0

		0

		0



		General Disorders and Administration Site Conditions



		Fatigue

		1

		0

		0

		0

		0

		11



		Feeling Abnormal

		1

		0

		11

		0

		0

		0



		Pain

		1

		0

		0

		0

		11

		0



		Infections And Infestations

		

		

		

		

		

		



		Gastroenteritis

		1

		0

		0

		0

		0

		12



		Otitis Externa

		1

		0

		11

		0

		0

		0



		Upper Respiratory Tract Infection

		15

		0

		41

		31

		0

		61



		Viral Infection

		2

		0

		11

		0

		0

		11



		Viral Upper Respiratory Tract Infection

		3

		0

		11

		0

		0

		21



		Injury, Poisoning and Procedural Complications



		Animal Bite

		1

		0

		0

		0

		11

		0



		Excoriation

		2

		0

		11

		0

		0

		11



		Laceration

		1

		0

		0

		0

		11

		0



		Investigations

		

		

		

		

		

		



		Alanine Aminotransferase Increased

		5

		0

		11

		0

		11

		11



		Amylase Increased

		6

		0

		21

		0

		0

		11, 13



		Aspartate Aminotransferase Increased

		1

		0

		0

		0

		11

		0



		Blood Bilirubin Increased

		2

		0

		11, 13

		0

		0

		0



		Blood Creatine Phosphokinase Increased

		19

		0

		31, 12

		12

		11, 12, 23, 14

		41, 22



		Blood Glucose Increased

		2

		0

		0

		0

		11

		11



		Blood Phosphorus Decreased

		1

		0

		0

		0

		12

		0



		Blood Sodium Increased

		1

		0

		0

		11

		0

		0



		Blood Urea Increased

		6

		0

		11, 22

		0

		0

		31



		Eosinophil Count Increased

		1

		0

		11

		0

		0

		0



		Occult Blood Positive

		1

		0

		11

		0

		0

		0



		Platelet Count Decreased

		1

		0

		0

		0

		13

		0



		Protein Total Decreased

		1

		0

		0

		0

		0

		11



		White Blood Cell Count Decreased

		5

		0

		11

		0

		21

		11



		White Blood Cell Count Increased

		3

		0

		11

		21

		0

		0



		Metabolism and Nutrition Disorders



		Hyperglycaemia

		27

		0

		51, 12

		41, 12

		21, 13

		81, 12



		Hypoglycaemia

		1

		0

		11

		0

		0

		0



		Hypokalaemia

		1

		0

		0

		0

		12

		0



		Hypomagnesaemia

		1

		0

		0

		11

		0

		0



		Hypophosphataemia

		4

		0

		11, 13

		11

		0

		11



		Musculoskeletal and Connective Tissue Disorders



		Back Pain

		2

		0

		11

		0

		11

		0



		Muscle Spasms

		1

		0

		11

		0

		0

		0



		Musculoskeletal Chest Pain

		1

		0

		11

		0

		0

		0



		Myalgia

		2

		0

		0

		0

		0

		21



		Neck Pain

		2

		0

		0

		0

		0

		11, 12



		Pain In Extremity

		1

		0

		0

		0

		0

		11



		Nervous System Disorders

		

		

		

		

		

		



		Sinus Headache

		1

		0

		0

		0

		0

		11



		Psychiatric Disorders

		

		

		

		

		

		



		Bipolar Disorder

		1

		0

		13

		0

		0

		0



		Initial Insomnia

		1

		0

		0

		0

		0

		11



		Renal and Urinary Disorders

		

		

		

		

		

		



		Haematuria

		28

		0

		51, 22, 13

		51, 12, 13

		21, 13

		71



		Proteinuria

		7

		0

		21, 32

		11, 12

		0

		0



		Reproductive System And Breast Disorders



		Dysmenorrhoea

		5

		0

		0

		11

		0

		31



		Respiratory, Thoracic and Mediastinal Disorders



		Cough

		1

		0

		0

		0

		11

		0



		Nasal Congestion

		2

		0

		11

		0

		11

		0



		Oropharyngeal Pain

		3

		0

		11

		0

		0

		21



		Rhinitis Allergic

		1

		0

		0

		0

		0

		11



		Sinus Congestion

		2

		0

		0

		0

		0

		12



		aAdverse event severity:  1mild, 2moderate, 3severe

Source: VXA01-001 Table 14.3.1.1; VXA02-001 Listing 16.3.2.1 and Table 14.3.3; VXA02-003 Listing 16.2.6.1.2 and Table 14.3.1.2





[bookmark: _Ref433618080][bookmark: _Toc484081114]Phase 1 Proof of Concept Studies with Radio-controlled Capsule Mechanical Delivery Device

The radio-controlled capsule (RCC) is a well-characterized drug delivery device in which radio-controlled mechanical capsules are used to target delivery of investigational product to a specified location in the intestine.  Vaxart conducted 2 studies using this device in combination with ND1.1 or VXA‑A1.1 vaccine candidates.  The combination of the RCC device and vectored vaccine was used as a pharmaco-dynamic tool to determine the optimal site of vaccine delivery to the small intestine in clinical studies VXA01-001A and VXA02-002.  The results of these studies indicated that the ileum was the optimal site for vaccine delivery, and subsequent tablet formulations and enteric coatings have been optimized based on these findings.

The mechanical capsule used with the RCC is large “size 000” and the drug is delivered as a bolus when the device receives a radio signal to trigger its opening.  In addition, subjects are housed on-site overnight and fasted, so that the device may be traced using gamma scintigraphy.  After vaccine release by radio trigger, subjects were given a small meal and juice followed later by a large meal to stimulate gastrointestinal motility so that the empty mechanical capsule can be recovered in the stool.  All of these factors likely contributed to a markedly different adverse event profile observed with RCC compared to that seen with standard enteric-coated oral tablets presented in Section 2.4.1.  The RCC has proven to be a valuable pharmacodynamic tool for early optimization, but Vaxart does not intend to use the RCC in any future studies. 

The solicited adverse events in Vaxart’s RCC studies are compiled in Table 4.  All adverse events were mild in severity.  Most notably, there were 15 grade 1 diarrhea adverse events and 15 grade 1 headache adverse events, which is in marked contrast to what was observed in the placebo-controlled studies with enteric-coated tablets and capsules.  In addition, it is further unlikely that these adverse events are vaccine-related given that no dose-dependent relationship was observed.  For example, with the diarrhea adverse events observed within the VXA-A1.1 treated group, in the 1x1010 IU dose group, there were 5 adverse events in 3 out of 12 subjects, and in the 1x1011 IU dose group, there were 8 adverse events in 5 out of 24 subjects (Table 4).

[bookmark: _Ref433015521][bookmark: _Toc476661953][bookmark: _Toc484081236]Table 4	Solicited Adverse Events in Vaxart RCC Proof of Concept Studies VXA01-001A (ND1.1) and VXA02-002 (VXA-A1.1)a

		

No. Subjects with 
Solicited Adverse Event

		

No. 
of Adverse Events

		Vaccine and Dose Level



		

		

		ND1.1

(1E10 x 2 doses)

		VXA-A1.1

(1E10 x 2 doses)

		VXA-A1.1

(1E11 x 1 dose)



		

		

		(N = 12)

		(N = 12)

		(N = 25)



		Abdominal pain

		3

		0

		11

		11



		Anorexia

		0

		0

		0

		0



		Diarrhea

		15

		11

		31

		51



		Fever (pyrexia)

		0

		0

		0

		0



		Headache

		15

		11

		41

		41



		Hematochezia

		0

		0

		0

		0



		Malaise

		1

		0

		0

		11



		Nausea

		2

		0

		0

		21



		Vomiting

		0

		0

		0

		0



		No. = number; RCC = radio-controlled capsule

a Adverse event severity:  1mild, 2moderate, 3severe

Source: VXA01-001A Listing 16.2.6 and Table 14.3.4.1; VXA02-002 Listing 16.2.6 and Table 14.3.4.1





The unsolicited adverse events in Vaxart’s RCC studies are compiled in Table 5.  The adverse events are unremarkable.

The laboratory abnormalities in Vaxart’s RCC studies are also compiled in Table 5.  Of note, there is not a dose-dependent increase in the frequency of laboratory abnormalities.  In fact, subjects in the 1x1011 IU dose level (N = 25 subjects) had far fewer lab abnormalities per subject than did subjects at the 1x1010 dose level (N = 12 subjects each).  None of the laboratory abnormalities were associated with any signs or symptoms.

[bookmark: _Ref433015662][bookmark: _Toc476661954][bookmark: _Toc484081237]Table 5	Unsolicited Adverse Events in Vaxart RCC Proof of Concept Studies VXA01-001A (ND1.1) and VXA02-002 (VXA-A1.1)a

		No. Subjects with 
Unsolicited Adverse Event
(System Organ Class/
Preferred Term) 

		

No. 
of Adverse Events

		Vaccine and Dose Level



		

		

		ND1.1

(1E10 x 2 doses)

		(VXA-A1.1)

1E10 x 2 doses

		(VXA-A1.1)

1E11 x 1 dose



		

		

		(N = 12)

		(N = 12)

		(N = 25)



		Blood and Lymphatic System Disorders

		

		

		

		



		Neutropenia

		4

		0

		11

		21



		Gastrointestinal Disorders

		

		

		

		



		Abdominal discomfort

		1

		0

		0

		11



		Diarrhoea

		3

		11

		0

		0



		Dyspepsia

		1

		0

		0

		11



		Flatulence

		1

		0

		0

		11



		Hypoaesthesia oral

		1

		0

		0

		11



		Nausea

		1

		0

		0

		11



		Toothache

		2

		0

		0

		12



		General Disorders and Administration Site Conditions



		Accidental death

		1

		0

		0

		14



		Discomfort

		1

		0

		0

		11



		Pain

		1

		0

		11

		0



		Pyrexia

		1

		0

		0

		11



		Infections and Infestations

		

		

		

		



		Influenza

		1

		12

		0

		0



		Sinusitis

		1

		0

		12

		0



		Viral infection

		2

		0

		11

		12



		Investigations

		

		

		

		



		Alanine aminotransferase increased

		4

		0

		21, 12

		11



		Amylase increased

		3

		0

		11

		11



		Aspartate aminotransferase increased

		3

		0

		11, 13

		11



		Blood bilirubin increased

		9

		31, 22

		0

		11



		Blood calcium increased

		1

		0

		0

		11



		Blood creatine phosphokinase increased

		7

		31, 12, 23

		0

		0



		Blood urea increased

		2

		12

		11

		0



		Cardiac murmur

		1

		0

		0

		11



		Eosinophil count increased

		3

		21

		0

		0



		Glucose urine

		2

		12

		0

		0



		Lymphocyte count decreased

		1

		0

		0

		11



		Occult blood positive

		3

		11

		0

		21



		Protein urine present

		4

		12

		0

		32



		White blood cell count increased

		2

		0

		11

		11



		Metabolism and Nutrition Disorders

		

		

		

		



		Hypercalcaemia

		2

		11

		0

		11



		Hyperglycaemia

		26

		21, 22

		31, 52

		51, 32



		Hyperkalaemia

		3

		14

		11, 14

		0



		Hypernatraemia

		2

		0

		21

		0



		Hypoglycaemia

		4

		21, 22

		13

		11, 13



		Hypophosphataemia

		1

		11

		11

		31



		Hypoproteinaemia

		1

		0

		11

		0



		Musculoskeletal and Connective Tissue Disorders



		Back pain

		1

		0

		0

		12



		Musculoskeletal stiffness

		1

		0

		0

		13



		Neck pain

		1

		0

		0

		11



		Nervous System Disorders

		

		

		

		



		Dizziness

		2

		11

		0

		11



		Headache

		1

		0

		11

		0



		Respiratory, Thoracic and Mediastinal Disorders



		Cough

		2

		0

		21

		0



		Nasal congestion

		7

		31

		41

		0



		Oropharyngeal pain

		1

		0

		11

		0



		Paranasal sinus discomfort

		2

		11

		0

		11



		Upper-airway cough syndrome

		1

		0

		11

		0



		Skin and Subcutaneous Tissue Disorders

		

		

		

		



		Cold sweat

		2

		0

		0

		21



		Dermal cyst

		1

		0

		0

		11



		Rash

		1

		0

		0

		11



		Surgical and Medical Procedures

		

		

		

		



		Cyst removal

		1

		11

		0

		0



		Vascular Disorders

		

		

		

		



		Haematoma

		2

		11

		0

		11



		a Adverse event severity:  1mild, 2moderate, 3severe, 4life-threatening

Source: VXA01-001A Listing 16.2.7 and Table 14.3.4.2; VXA02-002 Listing 16.2.7 and Table 14.3.4.2





[bookmark: _Toc446259194][bookmark: _Toc446267610][bookmark: _Toc484081115]Adjuvant

Vaxart’s platform adjuvant is a signal molecule for TLR3, part of the innate immune response pathway that normally functions to recognize viral double stranded RNA (Schulz et al. 2005).  dsRNA binding to TLR3 receptors leads to induction of type 1 interferon (IFN), cytokine/chemokine production and dendritic cell maturation.  Human TLR3 mRNA can be found in the placenta, pancreas, lung, liver, heart, and brain.  Importantly, expression is also seen on the endosomes of myeloid dendritic cells and on the surface of intestinal epithelial cells but not in monocytes, polymorphonuclear leukocytes, T, B, or NK cells, consistent with the idea that TLR3 receptors play a role in innate immunity (Matsumoto and Seya 2008).

Vaxart’s dsRNA adjuvant significantly enhances adaptive immune responses to antigens expressed by adenoviral vectors in the gut environment, which has been difficult to achieve at practical levels with previous technologies.

Vaxart’s approach will target short-lived epithelial cells with expression limited locally.  Studies by P. Foreman have demonstrated that primary targets of rAd5 released in the intestine are the epithelial cells at the tips of the villi, and Peyer’s patch regions (Foreman et al. 1998).  Vaxart has demonstrated effective adjuvant activity with no gross detrimental health effects or intestinal tissue pathology in mice using the lower dose of 0.05 mg/kg of Poly I:C co-administered with rAd5 orally.  The combination of using a lower dose, and administering orally likely decreases systemic exposure and appears to prevent side effects.  Use of the expressed dsRNA off of the same adenoviral vector as the antigen will have an effect of co-localizing antigen and adjuvant because only cells that are producing antigen will be producing the adjuvant.  This may partially account for the selectivity of the immune response to antigen.  Oral delivery of Vaxart’s expressed dsRNA adjuvant had no pathological effects in mouse intestine.

[bookmark: _Toc484081116]Virus Shedding

Virus shedding was prospectively determined in the ND1.1 (H5N1) Phase 1 study (VXA01-001). In this study no adenovirus vaccine or RCA was detected by culture of throat or rectal swab eluates in any of the 42 vaccine-treated subjects, 30 of whom received a single dose of vaccine and 12 of whom received two doses of vaccine.  Quantitative PCR (QPCR) results from cultured media swabs also did not suggest the presence of RCA; and only the possibility that ND1.1 DNA was present in 1 of 54 samples.  Moreover, QPCR of Day 28 and Day 35 samples tested from the throat and rectal swabs of the medium (1x109 IU) and high (1x1010 IU) dose groups did not detect the presence of significant amounts of H5N1 HA DNA derived from ND1.1.

In four subsequent phase 1 studies using ND1.1 (H5N1 vaccine) or VXA-A1.1 (H1N1 vaccine) in 110 subjects, throat and rectal swab samples were collected from subjects who presented with symptoms of potential adenovirus infection within the first 14 days post study drug administration. In these studies, a total of 11 symptomatic subjects in the vaccine-treated groups presented and had swabs cultured; none were found to be positive for any Ad5, including RCA. 

Vaxart has recently completed enrollment (n=54) in study VXA03-001[footnoteRef:1] with an influenza B vaccine candidate (VXA-BYW.10).  Per protocol, throat and rectal swab samples were collected from subjects who presented with symptoms of potential adenovirus infection within the first 14 days post study drug administration. Fourteen (14) samples from 13 subjects were collected and assayed for the presence of Ad5 in study VXA03-001.  In three instances, cultured swab samples from subjects who presented with diarrhea within 48 hours following vaccination tested positive for Ad5 vaccine virus. Additional characterization of the isolated viruses confirmed that they express influenza B HA and that no replication-competent Ad5 (RCA) was present in any of the cultures.  These results suggest “pass-through” of VXA-BYW.10 through the intestine, rather than replication and shedding of a related replication-competent species.  [1: A Phase 1, Randomized, Double-Blind, Placebo Controlled, Dose-Ranging Trial to Determine the Safety and Immunogenicity of an Adenoviral-Vector Based Seasonal Influenza B Vaccine Expressing Influenza B and dsRNA Adjuvant (VXA-BYW.10) Administered Orally to Healthy Volunteers
] 


Based on the recent findings in the phase 1 Flu-B study showing that shed virus is replication-incompetent vaccine virus rather than RCA, Vaxart believes that these result warrant further monitoring as described above.  Because phase 1 studies with Vaxart’s oral vaccine platform exclude subjects who have household contacts who are neonates, pregnant women or those immunocompromised from solid organ or hematopoietic stem cell transplant, and because the only positive cultures to date represent replication-incompetent vaccine virus, there appears to be only a negligible risk, if any, of clinically relevant transmission to close contacts or to the general population.

Vaxart will continue to further assess the frequency of detectable Ad5 vaccine virus (or related viruses) in phase 1 studies with its oral vaccine platform.

[bookmark: _Toc484081117]Study Rationale and Basis for Dose Selection

Viral-based vaccines that are injected can be impacted by pre-existing immunity to the vector, which can attenuate vaccine immunogenicity.  Alternatively, oral vaccines, must overcome limited access to target cells and the relatively poor inductive process for adaptive immunity in the gut.  With Vaxart’s adenoviral-based approach, induction is achieved using a minimal amount of adjuvant, co-localized with the expressed antigen at the cellular level.  When delivered orally, our data suggests that the vaccine vector is not blocked by pre-existing immunity and selectively induces antibody responses to the transgene-expressed antigen, not the vector. 

This is a Phase 2 randomized, placebo- and active-controlled, two-part study in which healthy adult volunteers will be challenged with an influenza A/H1N1 human challenge strain 3 months after vaccination with a single dose of H1N1 HA Adenoviral-vector based seasonal influenza vaccine and dsRNA adjuvant (VXA-A1.1), QIV, and/or placebo (double-dummy design).  

An independent Safety Monitoring Committee (SMC) will convene at regular intervals during the influenza challenge period, and also ad hoc as needed during the vaccination and challenge periods, to oversee the safety of the study.  

To accommodate the limited size of the isolation unit that will be utilized for the challenge and post-challenge sequestering period, subjects will move through the study (enrollment, vaccination and challenge) in a total of 6 cohorts (30 subjects vaccinated per cohort, to obtain ~25 subjects for challenge per cohort). Subjects will be randomized in a ratio of 2:2:1 (VXA-A1.1: Fluzone® QIV: Placebo).  

The study will be conducted in two parts.  

Part A: Subjects will be randomized in a double-blinded manner to receive a single administration of one of three treatment groups: 

· Arm 1: 	VXA-A1.1 oral vaccine [1x1011 IU±0.5 log] + placebo IM injection 
	(n=72 subjects)

· Arm 2: 	Fluzone® QIV IM injection + oral placebo tablets (n=72 subjects)

· Arm 3:	Placebo IM injection + oral placebo tablets (n=36 subjects)



Subjects will return to the site and be contacted remotely at predefined time points to be followed for safety and immunogenicity during Part A, which will last for at least 90 days (see Schedule of Study Events, Table 1). 



Part B: After confirmation of continued eligibility, subjects will be challenged with a wild-type influenza A H1 virus strain (A/H1N1 pdm09) 90 days (+30 day window) following vaccination (~25 subjects/cohort). Clinical assessments, Flu-PRO questionnaire (for symptoms of influenza by the subject) and targeted physical exam (for signs of influenza by the physician will be completed prior to challenge).  Additionally, blood samples will be collected to determine HAI Ab titers at pre-challenge. Subjects will remain in the isolation unit for from 6 days to up to 9 days post-challenge (see Schedule of Study Events, Table 1b).

Following challenge, influenza symptoms (Flu-PRO) and signs will be systematically collected.  Symptoms will be assessed once a day via Flu-PRO in the evenings by the subject for 14 days post-challenge, and signs will be assessed once a day, preferably in the morning, by the investigator during the sequestration period.  Nasopharyngeal swab samples and tissue paper weights will also be collected during the sequestration period. Vital signs and oral temperature will be measured approximately every 4 hours, starting at the time of challenge administration.  ECG and Spirometry measurements will also be taken once daily. After release from the isolation unit subjects will return to the clinic 30 days post-challenge for a final efficacy visit at Day 120 (B30).  

Part B will continue for purposes of safety follow-up period through 1 year (Day 365) following vaccination. 

The dose to be investigated within this study (VXA-CHAL-201) is intended to assess the immune responses at 1x1011 IU as well as characterize the efficacy and safety profile of VXA-A1.1 in the setting of experimental challenge with an A/California/2009 (H1N1) virus.  Outcome measurements of Part A of the study will be safety and tolerability with a focus on frequency of adverse events of reactogenicity (solicited symptoms) as well as any unsolicited adverse events reported through Day 120 (B30).  The population to be studied will consist of normal healthy adult volunteers.  

[bookmark: _Toc484081118]Potential Risks 

[bookmark: _Toc484081119]Potential Risks of VXA-A1.1 

A study in military trainees in 1971 demonstrated that vaccination against both adenovirus serotype 4 (Ad4) and adenovirus serotype 7 (Ad7) using enteric delivery of wild type (replicating) Ad was safe, with no significant adverse effects, and over 95% effective in preventing adenoviral acute respiratory disease(Top, Buescher, et al. 1971; Top, Dudding, et al. 1971).  Subsequently, other Ad serotype vaccines were investigated orally including Ad21 in trainee populations (Dudding, Bartelloni, et al. 1972), and types 1, 2, and 5 vaccines in civilian studies (Schwartz, Togo, and Hornick 1974).  For the Ad1, Ad2, Ad5, and Ad21 research vaccines, results for immunogenicity, safety and shedding of virus in stool samples were generally similar to those seen in the studies of the Ad4 and Ad7 vaccines, although the civilian study demonstrated some transmission of the wild type replication competent vaccine virus among family members of the test subjects(Mueller, Muldoon, and Jackson 1969; Stanley and Jackson 1969).  Beginning as early as 1971, the Ad4 and Ad7 oral vaccines were deemed most critical to trainee health, and began to be distributed to US basic training camps across the country, year-round.  The tablets were effective within 3 weeks of administration, and induced protective serum and secretory-intestinal antibodies that were protective against infection for at least 60 days(Grabenstein et al. 2006).

These vaccines were safe, well tolerated, and virtually eliminated acute respiratory disease for over 25 years, but production by the license holder, Wyeth Laboratories, Inc., ceased in 1996 (Poland G., 1999) due to manufacturing facility issues.  Subsequently, Barr Laboratories (now Teva Women’s Health, Inc.) acquired the rights from Wyeth to resume production, utilizing the same human Ad4 and Ad7 strains propagated on WI-38 cells that Wyeth had developed, produced, and used in the military from 1971 to 1996.  Following a Phase 3 trial in ~4,000 military recruits in which the vaccines were demonstrated to be safe and highly efficacious, the product was licensed.  Wyeth transferred the type 4 and type 7 adenovirus seeds to Barr Laboratories, as well as the various production and testing documents necessary to produce the Ad4 and Ad7 drug substances.  The product was licensed in March 2011. 

In contrast to the Ad4 and Ad7 vaccines, Vaxart’s Ad5 vector is replication incompetent, as a consequence of lacking the E1 and E3 gene regions, which have been removed recombinantly.  Replication incompetent Ad5 has been used in over 200 gene therapy and vaccine studies in humans (Dudding, Top, et al. 1972; Emini 2003; Schwartz, Togo, and Hornick 1974; Young et al. 2006).

[bookmark: _Toc484081120]Potential Risks of QIV Comparator 

For the potential risks of the QIV comparator, please refer to the package insert for Fluzone® (Appendix 4).

[bookmark: _Toc484081121]Potential Risks of Challenge Virus 

[bookmark: _Toc452739256]Challenged subjects will be at risk of becoming infected and developing typical influenza-like illness. Among all previously reported studies with the challenge virus, only 1 clinically significant AE, “presumed myocarditis,” diagnosed 51 days after challenge and after a subsequent respiratory infection, has been reported (Ison 2005). Nevertheless, because the challenge virus, is wild-type, it is possible that infrequent or rare clinically significant events may occur. A number of serious events have been associated with community-acquired influenza infection (Rothberg 2008), although most occur primarily in elderly individuals and those with chronic underlying medical conditions. These events have included, most commonly, pulmonary complications (including primary viral pneumonia, secondary bacterial pneumonia, and exacerbations of underlying chronic obstructive pulmonary disease and asthma), along with worsening of underlying cardiac conditions such as congestive heart failure and ischemic heart disease. Much less frequent (and generally rare) complications have also been reported, including myositis, rhabdomyolysis, and neurologic complications such as encephalopathy (Reye’s syndrome), encephalomyelitis, transverse myelitis, aseptic meningitis, focal neurologic disorders, and Guillain-Barré syndrome. The occurrence of Reye’s syndrome has been reported predominately in children less than 14 years of age (90% of cases) and the incidence has dramatically declined during the past two decades from a peak of 500 cases per year in the 1970s. This decline is thought to be related to the understanding of the role of salicylates in Reye’s syndrome (Rothberg 2008). Pericarditis and myocarditis have been noted in adults, along with electrocardiographic (ECG) abnormalities in up to 53% of infected adults, typically with no cardiac symptoms (Ison 2005, Akritidis 2010). However, most of these ECG abnormalities resolved within 28 days, and did not result in detectable myocardial damage (as measured by creatine kinase isoenzyme MB or troponin I levels) or reduced ejection fractions (Ison 2005). All prospective subjects will be carefully evaluated for the presence of any known risk factor for severe influenza illness, including underlying pulmonary and cardiac disease, pregnancy, and/or immunosuppressive conditions; individuals with such conditions will be excluded from participation.

Because the challenge virus preparation contains egg protein, individuals with known or suspected egg allergies should not participate, nor should individuals with a prior history of Guillain-Barré Syndrome.

[bookmark: _Toc484081122]Risks of Blood Sampling

Blood draws may cause discomfort or bruising.  Resulting infections and inflammation may occur very rarely.

[bookmark: _Toc484081123]Unforeseen Risks

VXA-A1.1 is an investigational new drug.  Though this vaccine candidate as well as similar doses of the related investigational drugs (vaccines) ND1.1 and VXA-BYW.10 have been tested in other phase 1 studies, the numbers were relatively small (n = 170).  Thus there may be risks, which are not known at this time.  

[bookmark: _Toc484081124]STUDY OBJECTIVES AND ENDPOINT MEASURES

[bookmark: _Toc484081125]Study Objectives

[bookmark: _Toc484081126][bookmark: _Toc251761017][bookmark: _Toc384121026][bookmark: _Toc385485946][bookmark: _Toc387136383]Primary Objectives

· Further establish the safety and tolerability of the VXA-A1.1 oral vaccine 

· Determine the clinical efficacy of VXA-A1.1 to protect against illness caused by the homologous A strain influenza virus challenge 3 months following a single immunization in comparison to placebo and QIV 

[bookmark: _Toc484081127]Secondary Objectives

· [bookmark: _Toc226780904][bookmark: _Toc251761018][bookmark: _Toc384121027][bookmark: _Toc385485947][bookmark: _Toc387136384][bookmark: _Ref389637865]Determine the ability of VXA-A1.1 to modify disease severity compared to QIV and placebo

· Determine the correlation of immunogenicity parameters with clinical outcome

· Determine the quantity and duration of shedding by qRT-PCR

· Evaluate the immunogenicity of VXA-A1.1:

· Assess the ability of VXA-A1.1 to elicit serological and cellular immune responses against the matched challenge strain in comparison to licensed QIV

· Assess the ability of VXA-A1.1 to elicit more broadly cross-reactive serological immune responses in comparison to licensed QIV

[bookmark: _Toc484081128]Exploratory Objectives 

· Determine the resulting vaccine specific immune response by CyTOF (Mass flow cytometry) and antibody repertoire sequence analysis, comparing oral VXA-A1.1 to the inactivated QIV vaccine for homing, memory, and activation of B and T cells  


[bookmark: _Toc484081129]Study Measures and Data Collection Methods

Efficacy Measures

Primary efficacy in this study will be determined by comparing clinical and virological outcomes of subjects against homologous A strain influenza virus in the VXA-A1.1 treatment group compared to the QIV-treated and placebo groups. 

Primary and secondary endpoint evaluations for Part B will include comparisons among (1) all challenged subjects in each respective study group; and then (2) infected subjects (as defined by positive viral shedding) in each study group.



PART A

In Part A of the study, cellular and humoral immune function assays will be performed from blood samples obtained at baseline (pre-dose) and at protocol-specified Study Days 8, 30, and 90 (pre-challenge), depending on the assay. HA antibody response will be determined using HAI assay, a microneutralizing (MN) assay, and ASC assay; and T cell ELISpot (IFN-γ and GrB dual assay) will be used to determine T cell responses. Anti-Adenovirus 5 immune responses (neutralizing titers) will be measured at baseline (pre-dose) and on Day 30.  

PART B

Following challenge, influenza symptoms will be systematically collected using the Flu-PRO questionnaire once each evening by the subject for 14 days post-challenge and influenza signs will be collected via targeted physical exam daily by the investigator during the sequestration period. 

Nasopharyngeal swabs will be collected to determine viral shedding throughout the sequestration period. Influenza virus shedding will be determined at 2 time points (approximately 12 hours apart) daily post challenge during the sequestration period by qRT-PCR at a central laboratory. Swabs will be collected from alternating nostrils (left or right) at each collection time point.

Multiplex molecular testing for respiratory viruses by Biofire FilmArray System or Luminex will be also be performed on site to confirm negative shedding status prior to challenge on day B1 and prior to discharge.  A rapid influenza test will be used to access for the absence of viral shedding starting on Day B5 post challenge; once the rapid influenza test becomes negative on or after Day B5, the subjects will be confirmed on that same day and the subsequent day using Biofire or Luminex to document negative shedding status for 2 consecutive days to allow discharge of subjects starting at Day B6.  If the subject’s rapid influenza test remains positive for shedding after Day B5, they will remain in quarantine unit until they have 2 consecutive negative shedding results via Biofire/Luminex or on Day B9, whichever comes first.

Tissue paper will be collected each morning starting at Day B2 through day of discharge to determine weight of nasal secretions. In addition, blood samples will be collected for a final evaluation for immune status (HAI assay, MN assay, a virus-specific H1 antibody ELISA and anti-Ad5 neutralizing titers) 30 days post-challenge (Day B30).

Safety Measures

The primary safety endpoint will be determined by evaluating the number (%) of subjects who report solicited symptoms (through Day 8), unsolicited adverse events (through Day B30), and SAEs and AESIs through Day 365; findings of clinical laboratory tests; findings of vital signs; and findings of physical examination compared to placebo and QIV.


PART A

In Part A safety and tolerability will be evaluated by collection of solicited symptoms of reactogenicity listed below following study drug administration through the Day 8 visit including:

· Gastrointestinal reactions (nausea, vomiting, diarrhea and abdominal pain) for oral component

· Injection site reactions (localized pain, tenderness, erythema and induration) for IM component, and

· Symptoms/signs of systemic reactogenicity (malaise/fatigue, myalgia, anorexia, fever and headache) 

Unsolicited AEs, which include all adverse events reported from randomization, will be captured from randomization through the post-challenge follow-up visit at Day 120 (90 days in Part A and 30 days post challenge in Part B). In Part B, post viral challenge, during the sequestration period, signs and symptoms of influenza will be captured as efficacy measures and not adverse events.

Physical exams, vital signs, routine urinalysis, complete blood counts and serum chemistries (fasting) will be collected pre-dose at Screening and Baseline (safety labs at Day -2 to -1) and at Study Days 3, 8, 30, 90 (pre-challenge). SAEs and AESIs will be captured from randomization through the safety follow-up period (Day 365 post randomization).

Monitoring for potential adenovirus 5 (Ad5) infection will be performed via throat and rectal swabs (collected in subjects displaying acute symptoms of conjunctivitis, URI, loose stools/ diarrhea within 7 days of vaccination).

Serum/urine pregnancy tests will be performed at defined time points for female subjects.

PART B

During Part B, the challenge phase of the study, unsolicited AEs will continue to be collected through 30 days post-challenge (Day B30). 

While the subject is in the sequestered in the clinic the following safety evaluations will be performed: 

· Daily physical examinations 

· Assessment of fasting safety laboratory panels (chemistry and hematology) pre-challenge and on Days B3, B6 and B30 post-challenge 

· Pulmonary function using a spirometer to assess forced vital capacity (FVC), forced expiratory volume in 1 second (FEV1), peak expiratory flow (PEF), and the FEV1/FVC ratio pre-challenge and once daily post-challenge 

· 12-lead electrocardiograms (ECGs) pre-challenge and once daily post-challenge

· Blood pressure, heart rate (HR), respiratory rate, tympanic or oral body temperature and O2 saturation via pulse oximetry will be collected as part of vital signs collection, performed  approximately every 4 hours, starting at the time of challenge administration.

Pre-specified Halting Rules have been defined for study Part B (see Section 8.3).  For each individual cohort of subjects (n=30), if any of the conditions listed in the Halting Rules are met during the sequestration period, no new enrollment or further challenge virus administration in subsequent cohorts will be initiated pending a full SMC safety review.  


[bookmark: _Toc484081130]STUDY DESIGN

[bookmark: _Toc384121018][bookmark: _Toc385485993][bookmark: _Toc387136375][bookmark: _Ref381190147][bookmark: _Ref389634227]This is a Phase 2 randomized, placebo- and active-controlled, two-part study in which healthy adult volunteers will be challenged with an influenza A/H1N1 human challenge strain ~ 90 days (+30 day window) after vaccination with a single dose of H1N1 HA Adenoviral-vector based seasonal influenza vaccine and dsRNA adjuvant (VXA-A1.1), Fluzone® QIV, and/or placebo (double-dummy design).  

An independent Safety Monitoring Committee (SMC) will convene at regular intervals during the influenza challenge period, and also ad hoc as needed during the vaccination and challenge periods, to oversee the safety of the study.  During the challenge phase of the study (Part B interventional phase: viral challenge to Day B30), the study will be stopped pending full SMC review if pre-specified Halting Rules are met (see Section 8.3).

To accommodate the limited size of the isolation unit that will be utilized for the challenge and post-challenge sequestering period, subjects will move through the study (enrollment, vaccination and challenge) sequentially in a total of 6 cohorts (30 subjects vaccinated per cohort, to obtain ~25 subjects for challenge per cohort). Subjects will be randomized in a ratio of 2:2:1 (VXA-A1.1: Fluzone® QIV: Placebo).  

The study will be conducted in two parts.  

Part A: Subjects will be randomized in a double-blinded manner to receive a single administration of one of three treatment groups: 

· Arm 1: 	VXA-A1.1 oral vaccine [1x1011 IU±0.5 log] + placebo IM injection 
	(n=72 subjects)

· Arm 2: 	Fluzone® QIV IM injection + oral placebo tablets (n=72 subjects)

· Arm 3:	Placebo IM injection + oral placebo tablets (n=36 subjects)



Part B: Subjects will be challenged with a wild-type influenza A H1 virus strain (A/H1N1 pdm09) at ~Day 90 (+ 30 day window) following vaccination (~25 subjects/cohort). For all cohorts, on first day of challenge phase (Day B1), subjects will receive a single intranasal (IN) administration via IN mucosal atomizer of the challenge virus in the morning. 

Blood samples will be collected to determine HAI Ab titers at pre-challenge. Subjects will remain in the isolation unit for at least 6 days and up to 9 days post-challenge depending on timing of confirmed negative viral shedding status. (see Schedule of Study Events, Table 1b).

Following challenge, influenza symptoms (Flu-PRO) and signs will be systematically collected.  Symptoms will be assessed once a day via Flu-PRO in the evenings by the subject through 14 days post-challenge (Appendix 2).  Nasopharyngeal swab samples will also be collected for determination of viral shedding. Tissue paper weights will be collected daily in the morning starting at Day B1 for determination of nasal secretions. Signs of influenza will be assessed daily by the investigator (Appendix 3). Vital signs and oral temperature will be measured approximately every 4 hours, starting at the time of challenge administration during the sequestration period.  ECG and Spirometry measurements will also be taken once daily. After release from the isolation unit subjects will return to the clinic 30 days post-challenge for a final efficacy visit (Day B30). (see Schedule of Study Events, Table 1).

Part B will continue for purposes of safety follow-up period through 1 year following vaccination.

[bookmark: _Toc252798091][bookmark: _Toc252863137][bookmark: _Toc252863139][bookmark: _Toc252863140][bookmark: _Toc252863147][bookmark: _Toc252863148][bookmark: _Toc252863149][bookmark: _Toc252863151][bookmark: _Toc252863153][bookmark: _Toc226780922][bookmark: _Toc251761036][bookmark: _Toc384121029][bookmark: _Toc385485949][bookmark: _Toc387136386][bookmark: _Toc484081131][bookmark: _Toc226780926][bookmark: _Toc251761040]Number of Subjects 

[bookmark: _Toc226780923][bookmark: _Toc251761037]Approximately 180 subjects will be enrolled and vaccinated in Part A of this study. Subjects will be enrolled in six cohorts of approximately 30 subjects each.  Three to 4 months later, in Part B of the study, approximately 150 subjects (~25 per cohort) will be admitted to the isolation unit and challenged with an H1 wild-type influenza A virus in a rolling manner.  

[bookmark: _Toc384121030][bookmark: _Toc385485950][bookmark: _Toc387136387][bookmark: _Toc484081132]Study Eligibility Criteria

[bookmark: _Toc226780924][bookmark: _Toc251761038]Subjects are healthy adult volunteers age 18 to 49 years

[bookmark: _Inclusion_Criteria][bookmark: _Toc384121031][bookmark: _Toc385485951][bookmark: _Toc387136388][bookmark: _Ref389116650][bookmark: _Ref389637188][bookmark: _Ref433187187][bookmark: _Ref433187205][bookmark: _Ref433187316][bookmark: _Ref476725917][bookmark: _Toc484081133]Inclusion Criteria

[bookmark: _Toc226780925][bookmark: _Toc251761039]The following are requirements for entry into the study: 

1. Male or female volunteers aged 18 – 49 years, inclusive

2. Able to give written informed consent 

3. Low or undetectable pre-existing antibodies to the study vaccine as determined by an HAI titer of ≤10 against A/California/7/2009 (H1N1)-like viruses, measured within 120 days prior to vaccination 

4. Healthy (no clinically significant health concerns), as determined by medical history, physical examination, 12-lead ECG, and vital signs at screening

5. Safety laboratory values within the protocol-defined range criteria at screening:

a. Normal range or < grade 1 elevation from normal (or decreased with NCS) for ALP, ALT, AST and bilirubin; 

b. Normal range for neutrophils (neutropenia) or elevated with NCS; 

c. Normal range (or abnormality with NCS) for albumin, magnesium, total protein, hemoglobin, lymphocytes, white blood cells, platelets, phosphorous, amylase, BUN, CPK, creatinine and eosinophils, calcium, glucose, potassium and sodium; 

d. Negative laboratory value (or positive with NCS) for urine protein and blood urine

6. Body mass index between 17 and 35 at screening

7. Comprehension of the study requirements with ability and willingness to complete all assessments and comply with scheduled visits and contacts

8. Female participants must have a negative pregnancy test at screening and baseline and fulfill one of the following criteria:

a. At least one year post-menopausal;

b. Surgically sterile;

c. Use oral, implantable, transdermal or injectable contraceptives for 30 days prior to immunization and until 30 days after challenge (Day B30);

· A reliable form of contraception approved by the Investigator (e.g. double barrier method, Depo-Provera, intrauterine device, Norplant, oral contraceptives, contraceptive patches, abstinence)

[bookmark: _Exclusion_Criteria][bookmark: _Toc384121032][bookmark: _Toc385485952][bookmark: _Toc387136389][bookmark: _Ref389116667][bookmark: _Ref389637209][bookmark: _Ref433187231][bookmark: _Ref476725924][bookmark: _Toc484081134]Exclusion Criteria

[bookmark: _Toc252863159][bookmark: _Toc226774100][bookmark: _Toc226774157][bookmark: _Toc226777714][bookmark: _Toc251763421]The following are criteria for exclusion from participating in the study:

1. Receipt of any influenza vaccine within two years prior to study vaccination or plans to receive influenza vaccine during the active/interventional period of the study (i.e., through Day B30 Visit)

2. Administration of any investigational vaccine or investigational adjuvanted vaccine within 8 weeks preceding vaccination, or planned use of the above stated during the study through the 12-month safety follow-up period

3. Use of any investigational drug or device the greater of:  within 4 weeks preceding vaccination, or planned use of the above stated during the study through the study active period (Day B30) OR within 5 half-lives of an investigational drug product 

4. Administration of any licensed vaccine within 30 days prior to vaccination or planned use of the above stated during the active/interventional period of study (i.e., through Day B30)

5. Presence of significant uncontrolled medical or psychiatric illness (acute or chronic) including institution of new medical/surgical treatment or significant dose alteration for uncontrolled symptoms or drug toxicity within 3 months of screening and reconfirmed at baseline

6. Any one of the following ECG findings within 30 days prior to vaccination:

35. QTc F (interval duration > 450 msec (male) or > 470 msec (female), 

35. QRS interval greater than 120 msec, 

35. PR interval greater than 220 msec,

35. Clinically significant ST-T wave changes or pathologic Q waves

7. Positive serology for HIV-1 or HIV-2, or HBsAg or HCV antibodies

8. Cancer, or treatment for cancer, within past 3 years (excluding basal cell carcinoma, squamous cell carcinoma, and cervical cancer in situ) 

9. Presence of immunosuppression or medical condition possibly associated with impaired immune responsiveness or increased risk of severe influenza illness,, including diabetes mellitus

10. Administration of any medications or treatments that may adversely affect the immune system such as allergy injections, immune globulin, interferon, immunomodulators, cytotoxic drugs or other drugs known to be associated with significant major organ toxicity, or systemic/inhaled corticosteroids during 3 months prior to vaccination or planned use of the above stated through 30 days post-challenge. Topical corticosteroids allowed. 

11. Presence of household members who have received the Ad4 or Ad7 vaccines within 2 months prior to vaccination

12. Presence of household members who are neonates, pregnant women, or hematopoietic stem cell transplant or solid organ transplant recipients or who are immunocompromised including those who are HIV positive.

13. History of drug, alcohol or chemical abuse within 1 year prior to vaccination

14. Receipt of blood or blood products 6 months prior to vaccination or planned administration during the follow-up study period 

15. Donation of blood or blood products within 4 weeks prior to vaccination or planned donation during the follow-up study period

16. Acute disease within 72 hours prior to vaccination defined as the presence of a moderate or severe illness with or without fever (as determined by the Investigator through medical history and physical examination) or any acute respiratory or gastrointestinal illness even with mild symptoms occurring within 7 days of dosing the vaccine and within 7 days of entering the challenge phase

17. Presence of a fever ≥ 38ºC measured orally at baseline 

18. Stool sample with occult blood at screening 

19. Positive urine drug screen for drugs of abuse at screening

20. Positive breath or urine alcohol test at screening or baseline

21. Consistent/habitual smoking (> 2 cigarettes/week) within 2 months prior to vaccination 

22. History of serious reactions to any vaccination such as anaphylaxis, respiratory problems, Guillain-Barre syndrome, hives or abdominal pain

23. History of documented egg allergy

24. History of a hypersensitivity or allergic reaction to any component of the investigational vaccine or placebo, including but not limited to fish gelatin

25. History of a hypersensitivity or allergic reaction to any component of the licensed QIV comparator vaccine (Fluzone®), including but not limited to eggs

26. Diagnosed bleeding disorder or significant bruising or bleeding difficulties that could make blood draws problematic or those with poor venous access that will make venipuncture difficult

27. History of irritable bowel disease or inflammatory digestive or gastrointestinal condition that could affect the distribution / safety evaluation of an orally administered vaccine targeting the mucosa of the small intestine. 
Such conditions may include but are not limited to:

35. Esophageal Motility Disorder

35. Malignancy

35. Malabsorption

35. Pancreaticobiliary disorders

35. Irritable bowel syndrome

35. Celiac Disease

35. Inflammatory Bowel Disease

35. Surgical Resection with the exception of appendectomy or a minor resection that is deemed acceptable by investigator and sponsor

35. GERD

35. Hiatal Hernia

35. Peptic Ulcer 

	(History of cholecystectomy is not exclusionary)

28. Any condition that resulted in the absence or removal of the spleen

29. History of any form of angioedema

30. Use of concomitant medications such as those listed below unless the subject can safely discontinue these medications for the rest of the study; none of these can be taken within 30 days of vaccination:

a. Proton pump inhibitors 

b. Over-the-counter probiotics

c. H2-blockers

d. Anti-seizure medications

e. Pain relief medications (chronic use)

f. Cardiovascular drugs

g. Imidazoles, Triazoles, and Thiozole antifungals

h. Antidiarrheals

i. Antibiotics (within 7 days prior to vaccination)

i. Use of a brief (≤ 10 days) course of oral or topical antibiotic for minor URI, UTI, dental work, or skin infection allowed within the screening period, but must be completed 7 days prior to vaccination

j. Influenza antiviral medications (from screening to viral challenge)


31. The use of stable doses of prior and concomitant medications for the below indications is allowed:

a. Dyslipidemia:  No new agents for treatment or changes in dose of agents already in use within 3 months prior to screening (includes niacin obtained without prescription)

b. Thyroid medications: Must be on a stable dose of medication (eg, levothyroxine) for at least 3 months prior to screening

32. Any condition that, in the opinion of the Investigator, might interfere with ability to assess the primary study objectives

33. Adulthood history of seasonal hay fever or a seasonal allergic rhinitis or perennial allergic rhinitis or chronic or nasal or sinus condition such as chronic sinusitis, abnormal nasal structure including septal deviation and nasal polyps unless the allergic rhinitis has been asymptomatic for the last 5 years.

34. Asthma, bronchiectasis or chronic obstructive pulmonary disease

35. Any known allergy or intolerance to oseltamivir


[bookmark: _Toc384121034][bookmark: _Toc385485954][bookmark: _Toc387136391][bookmark: _Toc484081135]Prohibited and Controlled Medications/Treatments

All concomitant medications will be recorded from within 30 days prior to informed consent through completion of the active/interventional period in Part B, (30 days post-challenge) Day B30 Visit.  

Subjects may not initiate new medications within 1 month prior to screening, with exceptions, and be on a stable dose for at least 90 days prior to vaccination as outlined in the study exclusion criteria (Section 3.2.2). Subjects will be questioned regarding any changes in concomitant medication usage through the end of the active/interventional period in Part B, (30 days post-challenge) Day B30 Visit.  Any changes from Baseline will be recorded within the corresponding Case Report Form (CRF).

[bookmark: _Definition_of_Females][bookmark: _Ref389637248][bookmark: _Ref389638108][bookmark: _Toc484081136]Definition of Females of (Non-) Childbearing Potential and/or Acceptable Contraceptive Methods

Women who are not of childbearing potential are considered as postmenopausal (at least 12 consecutive months without menstruation) or permanently sterilized (eg, tubal occlusion, hysterectomy, bilateral salpingectomy).  For women of childbearing potential who may participate in the study, the following methods of contraception, if properly used, are generally considered reliable:  oral contraceptives, transdermal (patch) contraceptives, injectable contraceptives, or other reliable form of contraception approved by the Investigator (e.g. double barrier method, Depo-Provera, intrauterine device, Norplant, oral contraceptives, contraceptive patches, abstinence).

The investigator and each subject will determine the appropriate method of contraception for the subject and/or partner during participation in the study.

If a female subject becomes pregnant during the study, the investigator will notify the sponsor immediately after the pregnancy is confirmed and the subject will be exited from the study after appropriate safety follow-up.  The investigator will (1) notify the subject’s physician that the subject was being treated with an investigational drug, VXA-V1.1 vaccine or placebo, and (2) follow the progress of the pregnancy.  The investigator must document the outcome of the pregnancy and provide a copy of the documentation to Vaxart.

[bookmark: _Toc484081137]STUDY DRUG 

[bookmark: _Toc253489746][bookmark: _Toc253642195][bookmark: _Toc252863168][bookmark: _Toc484081138][bookmark: _Toc384121039][bookmark: _Toc385485959][bookmark: _Toc387136396][bookmark: _Ref389637971]Active Drug Product (VXA-A1.1)

The VXA-A1.1 final drug product (DP) is produced as small white enteric-coated tablets.  The DP is formulated as compressed powdered solid material containing lyophilized VXA-A1.1 drug substance (DS), tromethamine (TRIS), sucrose, arginine, hydrolyzed fish gelatin (type A), polyvinylpyrrolidone (PVP-grade K90), microcrystalline cellulose, pre-gelatinized starch, magnesium stearate, hydrophobic colloidal silica, and hydrochloric acid for pH adjustment.  With the exception of the active ingredient (VXA-A1.1), all excipients are used in US-licensed oral drug products currently listed in the FDA Inactive Ingredients Database and are GRAS categorized.

The DP is prepared from DS by lyophilization, followed by milling and sieving to produce a uniform powder.  Powdered excipient material of the same composition, but without drug substance, is blended with the solid drug substance to obtain the Active Pharmaceutical Ingredient (API) at the targeted concentration.  Tableting excipients are mixed with the drug substance powder to prepare a homogenous, free-flowing mixture suitable for automated tablet manufacturing.  The resulting drug product blend is compressed into tablets and an enteric coating is applied.  The tablets are packaged (10 tablets/bottle) into foil-sealed, high-density polyethylene (HDPE) screw-cap containers and stored at 2 to 8°C.

[bookmark: _Toc484081139]Comparator Drug Product (Fluzone®)

The active quadravalent injectable vaccine (QIV) comparator in this study is Fluzone Quadravalent (Fluzone®).  Fluzone® (Influenza Vaccine) for intramuscular injection is an inactivated influenza vaccine, prepared from influenza viruses propagated in embryonated chicken eggs. The virus-containing allantoic fluid is harvested and inactivated with formaldehyde. Influenza virus is concentrated and purified in a linear sucrose density gradient solution using a continuous flow centrifuge. The virus is then chemically disrupted using a non-ionic surfactant, octylphenol ethoxylate (Triton® X-100), producing a “split virus”. The split virus is further purified and then suspended in sodium phosphate-buffered isotonic sodium chloride solution. 

Fluzone® is manufactured by Sanofi Pasteur Inc. and indicated for active immunization for the prevention of influenza disease caused by influenza A subtype viruses and type B virus contained in the vaccine. Fluzone® is a suspension for injection supplied in multi-dose 5 mL vials (NDC 49281-396-78). A maximum of ten doses (0.5 mL/dose) can be withdrawn from the multi-dose vial. Fluzone® is approved for use in persons 6 months of age and older. 

As the source of Fluzone® is from the 2015-2016 season (Lot # U1440AB), with an expiration date of June 30, 2016, the stability / potency of the product will be monitored by serial radial immunodiffusion (SRID) throughout the dosing period of the study.

Each subject in study VXA-CHAL-201 will receive an IM injection comprised of the Fluzone® QIV comparator or of a placebo injection (0.9% Sodium Chloride for Injection).  

[bookmark: _Toc484081140]Placebo Controls

[bookmark: _Toc384121040][bookmark: _Toc385485960][bookmark: _Toc387136397]Oral Tablet Placebo

The oral placebo for this study is manufactured similarly to the active drug product tablets, but without the active drug substance.  The placebo tablets are indistinguishable in appearance from the active drug product tablets.  The number of placebo tablets dispensed to the subject will be matched to the active treatment group (7 tablets/dose).  The placebo will be dispensed by the site’s in-house pharmacy in a manner indistinguishable from the active treatment groups. 

Sham Injection Placebo

The placebo for this study is a 0.9% Sodium Chloride for Injection, USP.  Similar to the QIV comparator vaccine, 0.5 mL of the placebo solution will be drawn into a matching syringe to the Fluzone® solution by the unblinded pharmacist and provided to the blinded study staff for administration by IM injection.

[bookmark: _Toc484081141]Rescue Medication 

Oseltamivir phosphate, brand name Tamiflu, is an oral anti-viral drug approved for the treatment of acute, uncomplicated influenza in subjects 2 weeks of age and older whose flu symptoms have not lasted more than two days. This product is approved to treat Type A and B influenza.

Rescue treatment with oseltamivir will be available to any subject who develops severe influenza illness post-challenge, as judged by the Investigator. Additionally, challenged subjects will receive a 5-day course of therapy if symptomatic at discharge, based on investigator’s discretion. 

[bookmark: _Toc484081142]Drug Product Storage

[bookmark: _Toc484081143]Oral Tablet Drug Product Storage

VXA-A1.1 oral vaccine and placebo will be stored at 2 to 8°C at the clinical site until ready for use.  Test data on representative DP lots support the stability of the DP tablets stored at 
2 to 8°C  for at least 1 year from date of manufacture. DP tablets should not be frozen. Do not use and contact Sponsor if DP tablets have been frozen.

At least 15 minutes prior to subject administration, the drug product container will be removed from the refrigerator and allowed to equilibrate with room temperature.  Multiple subject doses may be withdrawn from the container with proper drug accountability.  If tablets remain in the container, the desiccant pack should be replaced and the container tightly capped before being returned to the refrigerator.  The containers may be held at ambient room temperature for no more than 4 hours prior to returning it to the refrigerator.  The containers should be placed in a dry location that is free from extreme sources of heat or light.

[bookmark: _Toc484081144]Comparator Vaccine Drug Product Storage

Fluzone® suspension for injection is supplied in multi-dose 5 mL vials. Fluzone® vaccine should be stored refrigerated at 2° to 8°C (35° to 46°F). It should not be frozen. Do not use and contact Sponsor if vaccine has been frozen.

[bookmark: _Toc484081145][bookmark: _Toc226774110][bookmark: _Toc226774167][bookmark: _Toc226777724][bookmark: _Toc252800987]Drug Product Administration

Drug product will be administered to all treatment groups in a double-dummy design.  Each subject will be randomized to receive a dose containing either active or placebo oral tablets and an active or placebo injected drug product. 

[bookmark: _Toc484081146]VXA-A1.1 Vaccine Administration

Each tablet of active oral vaccine VXA-A1.1 will contain 1.5 x1010 IU ± 0.5 log.  Each subject will be administered a dose comprised of seven tablets (active or matching placebo) to deliver the intended oral dose of 1 x1011 IU ± 0.5 log VXA-A1.1 or placebo. 

[bookmark: _Toc484081147]Comparator Vaccine Administration

The active comparator QIV Fluzone® will be provided in multi-dose 5 mL single-dose vials. Inspect Fluzone visually for particulate matter and/or discoloration prior to administration. If either of these conditions exist, the vaccine should not be administered.

Before administering a dose of Fluzone®, shake the multi-dose vial. Withdraw a single dose of vaccine using a sterile needle and syringe. Use a separate sterile needle and syringe for each dose withdrawn from the multi-dose vial.  Administer the Fluzone® or placebo 0.9% Sodium Chloride for Injection to subjects via IM injection to the deltoid muscle in the upper arm, as that is the preferred site for IM delivery in adults. The vaccine should not be injected into the gluteal area or areas where there may be a major nerve trunk.

[bookmark: _Toc484081148]Subject Preparation for Administration

Study subjects should be fasting and refrain from ingesting solid food for at least 8 hours prior to dosing.  Subjects will swallow the oral tablets with 360 to 480 mL of water or fruit juice followed by a light snack (e.g. crackers, granola bar) at time of dosage administration to aid in tablet transit out of the stomach.  Normal food consumption may resume 90 minutes after dosing.  

[bookmark: _Method_for_Assignment][bookmark: _Toc484081149][bookmark: _Toc384121042][bookmark: _Toc385485962][bookmark: _Toc387136399][bookmark: _Ref389637223]Drug Product Accountability

The Investigator and study site must ensure that an accurate record of drug product disposition is maintained, and that study drug is dispensed only by authorized, unblinded personnel as documented on the delegation of authority log.  Records of product disposition and dispensing must consist at a minimum of the date received, date administered, quantity administered, and the subject to whom the drug was administered.  

The unblinded pharmacy staff will be responsible for maintaining accurate records of the shipment and dispensing of the study drug (active oral DP, comparator QIV vaccine and matching placebos).  The investigational product records must be available for inspection by the Sponsor’s unblinded representative and is subject to inspection by a regulatory agency at any time.  Copies of the records will be provided to the Sponsor at the conclusion of the study.  An unblinded study monitor will review the investigational product records.  

A Clinical Trials Materials Returns form and the drug accountability forms must be maintained in a blinded secure area throughout the duration of the study.  At the completion of the study, all unused product must be returned to the Sponsor or designee, per instruction by the Sponsor. 

[bookmark: _Toc484081150]CHALLENGE VIRUS STRAIN 

The A/California/H1N1 2009 challenge strain is a live, wild-type influenza A virus that was derived from an isolate obtained from a combined nasal/throat swab collected from a 3 year-old boy in June 2009.  An aliquot of this clinical sample was used to inoculate SPF eggs and grown under cGMP conditions through sequential passages to passage 3. Passage 3 was determined to be the optimal passage for generating a suitably infectious virus titer for preclinical (ferret model) and human testing. This strain has prior approval from OVRR/CBER for use in human challenge studies. Properties of the A/Cal/H1N1 2009 challenge virus are provide in Table 6.




[bookmark: _Ref476668228][bookmark: _Toc476661955][bookmark: _Toc484081238]Table 6	Properties of A/Cal/H1N1 2009 Challenge Virus

		Property

		Result



		Appearance

		Clear liquid with slight yellow color



		pH

		7.84



		Infectious Titer*

		1.8 x 107 TCID50/mL*



		Osmolality

		526 mOsm/kg



		Formulation

		7.5% sucrose phosphate glutamate





*Tissue culture infective dose that induces a pathological change in 
50% of cell culture isolates as determined by the virus manufacturer for cGMP release.

[bookmark: _Toc484081151]Storage of the Challenge Virus

The A/Cal/H1N1 2009 challenge virus must be stored in the original packaging in a secured -80°C freezer with access for authorized personnel only. One vial will constitute 1 dose administered following appropriate dilution. Each virus vial will be allowed to thaw rapidly at 37°C until ice crystals have just disappeared and then immediately diluted in cold sterile phosphate buffered solution (PBS) to result in the required infectious titer per 0.25 mL (see Procedures Manual for additional details). The virus solution should be prepared within 2 hours prior to dosing.

Refer to the virus handling and preparation instructions provided by the virus supplier for specific virus dilution procedures.

[bookmark: _Ref476729066][bookmark: _Toc484081152]Administration of the Challenge Virus 

Prior to administration of the challenge virus, a trained and designated study member will remove the cryovials from the freezer and prepare the cryovial tubes per subject in a rack. The rack should be placed in an ice water bath. Study staff members will spray gloved hands with 70% isopropyl alcohol before and after handling samples from one subject to another.

A single intranasal (IN) administration of the challenge virus will be delivered (1:10 dilution; approximately 5.50x105 to 3.5x106 TCID50/dose) via mucosal atomizer device in the morning of Day B1. Subjects will be in semi-recumbent position and receive into each nostril 0.25 mL of challenge virus solution. Subjects will be instructed to remain supine for 5 minutes following challenge to ensure proper delivery/absorption of the dose. Refer to study procedures manual for additional, detailed information.

Cryovials and delivery systems (ie, mucosal atomizer device) will be disposed of in biohazard bags, which will be double‐bagged to decrease leakage and/or exposure.

[bookmark: _Toc253489759][bookmark: _Toc253489761][bookmark: _Toc253642210][bookmark: _Toc253489762][bookmark: _Toc253642211][bookmark: _Toc253489763][bookmark: _Toc253642212][bookmark: _Toc252863181][bookmark: _Toc484081153][bookmark: _Ref433187389][bookmark: _Toc226780935][bookmark: _Toc251761049][bookmark: _Toc384121045][bookmark: _Toc385485965][bookmark: _Toc387136402]STUDY PROCEDURES AND VISIT SCHEDULE 

Please refer to Table 1 for a schematic of the schedule of visits and procedures for both study Part A and Part B. 

The study will be conducted in two Parts. 

In Part A subjects will be pre-screened/screened for eligibility and those meeting the inclusion and exclusion criteria will be enrolled into the vaccination portion of the study.  Subjects will be enrolled in cohorts of ~30 subjects per group.  Subjects will be randomized in a 2:2:1 ratio to receive either VXA-A1.1 oral vaccine, comparator QIV vaccine (Fluzone®) or placebo as described in Section 7.2 below. 

Subjects will have consent verified for continued participation in Part B; the challenge phase of the study.  The investigator will review subject general health status (via pulmonary function test, blood pressure, heart and respiratory rate, body temperature, ECGs and safety laboratory panels) to ensure there are no clinically or medically significant abnormalities present prior to entering subjects in Part B. 

The viral challenge will be at Day 90 post-vaccination, which is also defined as Day B1 of Part B. 

Details of the study visits for both Parts A and B are described below.

[bookmark: _Toc484081154]Informed Consent and Subject Privacy

Subjects must provide written informed consent before any assessments or evaluations required by the study are performed.  Prior to consenting for the full study, subjects will initially provide informed consent for pre-screening to test for presence of antibodies to the study vaccine by HAI assay.  Eligible subjects will be required to sign separate Informed Consent Forms (ICF) for screening, Part A (vaccination phase) and have consent re-verified in Part B (challenge and safety follow-up phase).  The ICF will contain also contain a separate form for subjects to confirm agreement to allow future use of their samples, post study completion. The investigator must utilize an IRB/IEC-approved consent form for documenting written informed consent.  Each informed consent will be appropriately signed and dated by the subject or the subject’s legally authorized representative and the person obtaining consent.

[bookmark: _Ref476725823][bookmark: _Toc484081155]Enrollment/Randomization Schedule

Once subjects provide the appropriate informed consent, study-related screening procedures may begin.  Subjects who undergo screening procedures and meet all inclusion/exclusion criteria (See Sections 4.2.1 and 4.2.2) will be enrolled into the study in 6 cohorts in a rolling manner.

Subjects will be randomized in a 2:2:1 ratio to one of the three treatment arms listed below in 
Part A of the study (vaccination phase):

· Arm 1: 	VXA-A1.1 oral vaccine [1x1011 IU±0.5 log] + placebo IM injection 
	(n=72 subjects)

· Arm 2: 	QIV (Fluzone®) IM injection + oral placebo tablets (n=72 subjects)

· Arm 3:	Placebo IM injection + oral placebo tablets (n=36 subjects)

Cohorts of  approximately 30 subjects randomized and vaccinated in Part A will help ensure that approximately 25 subjects will present for participation in Part B (challenge phase) per Cohort.  All subjects presenting and eligible for participation in Part B will challenged in a rolling manner until the at least 150 subjects challenged goal is achieved. Additional vaccinated subjects may be challenged only after discussion with and the recommendation of the SMC.

[bookmark: _Toc484081156]Blinding Procedures

This study will be conducted in a double-blinded manner.  At the site, the unblinded pharmacist/drug preparer will be responsible for preparing and dispensing the study drug dose according to the randomization schedule provided by the unblinded statistician.  The unblinded study staff will not participate in post-dose study assessments including collection and evaluation of adverse events.  The Principal Investigator (PI), Sub-investigator (SI) or designated site staff, who will remain blinded to study treatment, will complete post-dose study assessments and safety monitoring for all subjects.

[bookmark: _Toc484081157][bookmark: _Toc252976870][bookmark: _Toc387322423][bookmark: _Toc387322424][bookmark: _Toc387322097][bookmark: _Toc387322206][bookmark: _Toc387322315][bookmark: _Toc387322425][bookmark: _Toc252863197][bookmark: _Toc252863199][bookmark: _Toc252863203][bookmark: _Toc252863205][bookmark: _Toc252863206][bookmark: _Toc341774066][bookmark: _Toc387136433][bookmark: _Ref389634484][bookmark: _Ref389638033][bookmark: _Ref433617987][bookmark: _Toc226780929][bookmark: _Toc251761043][bookmark: _Toc252863193]PART A (Vaccination Phase): Study Visits and Procedures 

Part A of this study will consist of approximately 8 scheduled visits:  pre-screening (within 120 days prior to vaccination), screening (within 45 days prior to vaccination), Day 1 (baseline), and Days 3, 8, 30, 60 and 90.  Subjects may also be requested to come in at 
Day -2 for certain screening/baseline assessments. Subjects will be followed via phone calls daily on Days 2, 4 to 7 and 15, bi-monthly between their Day 30, 60 and Day 90 visits.  The schedule of visits and the study variables to be evaluated at each visit for study Part A is presented in Table 1a.

[bookmark: _Toc484081158]Pre-Screening Period (Day -120 to Screening)

Subjects may be pre-screened (for purposes of ascertaining subjects with low or undetectable pre-existing HAI antibodies A/California/7/2009 (H1N1)-like virus up to 120 days prior to study drug administration.  If pre-screening is utilized, subjects will sign an informed consent form explaining the procedures and risks of the pre-screening procedures prior to blood draw for the serum HAI assay.  

Subjects who continue to be eligible for the study based on the results of the pre-screening assay will be contacted by telephone and invited to return to the site to enter the study specific screening period.

[bookmark: _Toc484081159]Screening Visit (Day -45 to Day -1)

After a subject has provided consent by signing the IRB/IEC-approved informed consent form, the Investigator/study staff will determine if the subject is eligible for study participation by completing all screening assessments as outlined in Table 1.  Screening assessments may be carried out over multiple days provided that all required assessments are completed within 45 days prior to vaccination.  Screening assessments may be repeated once at the discretion of the Investigator.

Perform the following on subjects at screening to determine if they meet the inclusion/exclusion criteria:

Collect demographics (including sex, race, date of birth, height, and weight)

Collect medical history (including previous and ongoing conditions)

Review and record the use of prior and concomitant medications

Physical exam (expanded including the following body systems:  general appearance; extremities; skin; head, eyes, ears, nose, and throat (HEENT); chest and lungs; heart and cardiovascular; abdomen; and musculoskeletal)

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature); (subjects should be seated for 5 minutes prior to measurements)

Breath or urine alcohol test

Serum or urine drug screen

Serum or urine pregnancy test for all female subjects

Urine collection (urinalysis for laboratory safety assessments)

Stool sample for fecal occult blood test (FOBT)

Blood draw (fasting)

· Clinical safety laboratory assessments including hematology (CBC and differential) and serum chemistry (CPK, ALT, albumin, ALP, amylase, AST, bilirubin, BUN, calcium,  creatinine, glucose, magnesium, phosphorus, potassium, sodium and  total protein)

· HIV ELISA, HCV ELISA, and HBV sAg

12-lead ECG (while in supine position after minimum of 5 minutes rest)


[bookmark: _Toc387321986][bookmark: _Toc387322127][bookmark: _Toc387322236][bookmark: _Toc387322345][bookmark: _Toc387322455][bookmark: _Toc484081160]Baseline Visit (Day ‑2 to Day 1)

Baseline Sample Collection (Day -2 to Day 1)

The following procedures and assessments will be performed at the Baseline Visit at any point between Day -2 and Day 1. Safety labs do not need to be repeated at Baseline if the screening safety labs were collected within 2 days prior to planned vaccination. Refer to the Study Procedures Manual for specific information on sample collection and processing procedures.

· Blood draw (fasting):

· clinical safety laboratory assessments including hematology (CBC and differential) and serum chemistry (CPK, ALT, albumin, ALP, amylase, AST, bilirubin, BUN, calcium,  creatinine, glucose, magnesium, phosphorus, potassium, sodium and total protein) 

· Immunogenicity (pre-dose) (see Appendix 1 for details of samples and testing to be performed)

Urine sample collection for urinalysis

Baseline Visit (Day 1, Pre-Dose)

The following procedures and assessments will be performed at the Baseline Visit on Day 0 prior to randomization and study drug administration:

Physical exam (targeted [including the following:  general appearance; chest and lungs; heart and cardiovascular, and abdomen], expanded if clinically indicated)

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature); (subjects should be seated for 5 minutes prior to measurements) 

Urine pregnancy test for all female subjects

Review the use of prior and concomitant medications

Breath or urine alcohol test

Urine drug screen

Baseline Visit (Day 1; Vaccination)

Study staff will review the subject’s inclusion/exclusion criteria, concomitant medications, and the results of screening to verify eligibility prior to randomization to treatment assignment and vaccination.

Once the subject has met all eligibility requirements, they will be enrolled into the study. To facilitate the in-unit challenge phase in Part B, subjects will be enrolled in Part A in cohorts of 30 subjects.  The planned study enrollment is 180 subjects (which includes 30 extra subjects) in 6 cohorts of 30 each.  An additional Cohort may be added at the end of the enrollment period if it appears that a sufficient number of subjects (n=150) may not be available for participation in Part B. 

The study drug administrator will be responsible for obtaining the correct, assigned study drug dose forms from the unblinded pharmacist/study staff and administering the tablets and i.m. injection to the subject. 

The following procedures and assessments will be performed at the Baseline Visit on Day 1:

Randomize subject

Administer study drug tablets (7 tablets of VXA-A1.1 DP or placebo). Subject must fast for at least 8 hours prior to dispensing/administering tablets.

Administer the Fluzone® QIV (or placebo) via IM injection

Query for adverse events (including SAEs and AESIs/NOCIs)

Dispense and provide instruction for use of the Solicited Symptom Diary Card which subjects will use to record solicited symptoms of reactogenicity for the first 7 days following vaccination (through Day 8 visit)

Prior to leaving the site, the subject will be scheduled to return to clinic for their next visit (Day 3). Subjects should also be informed to contact the site if they experience acute symptoms of conjunctivitis, URI, loose stools/ diarrhea as they will need to return to the site for collection of throat and rectal swabs (within 7 days of vaccination) to allow testing for Ad5 infection.



[bookmark: _Toc484081161]Days 2, 4 to 7 and Day 15 (± 2 days) Phone Contact

Subjects will be contacted by telephone daily during the first 7 days post-vaccination on non-study visit days (Days 2 and 4 to 7), as well as on Day 15 (±2 days). The following information should be collected/provided during the call:

Query for adverse events (including SAEs and AESIs/NOCIs)

Review the use of concomitant medications

Review Solicited Symptom Diary Card (prior to Day 8 Visit)

Review General Symptom Diary Card (following Day 8 Visit) 

If subjects experience acute symptoms of conjunctivitis, URI, loose stools/ diarrhea within 7 days of vaccination as they will need to return to the site for collection of throat and rectal swabs to allow testing for Ad5 infection.



[bookmark: _Toc484081162]Day 3 Visit (+1 Day)

Subjects will return to the site at Day 3 (+1 day window) following study drug administration.

The following assessments should be completed at this visit:

Physical exam (targeted, expanded if clinically indicated)

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature) ; (subjects should be seated for 5 minutes prior to measurements)

Blood draw (fasting)

· Clinical safety laboratory assessments including hematology and serum chemistry

· Immunogenicity: (see Appendix 1 for details of samples and testing to be performed)

Urinalysis

Query for adverse events (including SAEs and AESIs/NOCIs)

Review the use of concomitant medications

Review Solicited Symptom Diary Card

If subjects experience acute symptoms of conjunctivitis, URI, loose stools/ diarrhea within 7 days of vaccination as they will need to return to the site for collection of throat and rectal swabs to allow testing for Ad5 infection.

If the subject’s Day 3 visit is completed on Day 4 (+1 day window) to facilitate scheduling, the subject should be contacted by phone on Day 3 as described above in Section 6.4.4. Prior to leaving the site, the subject should be scheduled to return for their next site visit (Day 8).

[bookmark: _Toc484081163]Day 8 (Week 1) Visit 

The following assessments should be completed at this visit:

Physical exam (targeted; expanded if clinically indicated)

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature); (subjects should be seated for 5 minutes prior to measurements)

Blood draw (fasting): 

· Clinical safety lab assessments including hematology and serum chemistry

· Immunogenicity (see Appendix 1 for details of samples and testing to be performed)

Urinalysis

Query for adverse events (including SAEs and AESIs/NOCIs)

Review the use of concomitant medications

Review and collect Symptom Diary Card 

Dispense and provide instruction for using the General Symptom Diary Card that subjects will use to record all (unsolicited) adverse events and concomitant medication from Day 8 through Day 90 Visit.

Prior to leaving site, subject should be scheduled to return for their next site visit (Day 30).   

[bookmark: _Toc453282461][bookmark: _Toc453282626][bookmark: _Toc453282762][bookmark: _Toc453282462][bookmark: _Toc453282627][bookmark: _Toc453282763][bookmark: _Toc453282463][bookmark: _Toc453282628][bookmark: _Toc453282764][bookmark: _Toc453282464][bookmark: _Toc453282629][bookmark: _Toc453282765][bookmark: _Toc453282465][bookmark: _Toc453282630][bookmark: _Toc453282766][bookmark: _Toc453282466][bookmark: _Toc453282631][bookmark: _Toc453282767][bookmark: _Toc484081164]Day 30 Visit (± 2 days)

Subjects will return to the site at Day 30 following vaccination. The following assessments should be completed at this visit:

Physical Exam (targeted; expanded if clinically indicated)

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature); (subjects should be seated for 5 minutes prior to measurements)

Blood draw (fasting):

· Clinical safety laboratory assessments including hematology and serum chemistry

· Immunogenicity (see Appendix 1 for details of samples and testing to be performed):  

Urinalysis

Urine pregnancy test for all female subjects

Query for adverse events (including SAEs and AESIs/NOCIs)

Review the use of concomitant medications

Review General Symptom Diary Card. Collect completed Diary Card and dispense a new General Symptom Diary Card for subjects to use until their next site visit.

Review procedures/schedule for phone contacts every 2 weeks until next site visit.

Prior to leaving site the subject should be scheduled to return for their Day 60 Visit.

[bookmark: _Toc484081165] Day 45 and Day 75 Contact (± 1 week)

Subjects will be contacted approximately every 2 weeks (± 1 week) following Day 30 
(Days 45, 75 in between their monthly site visits. The following parameters should be discussed during these contacts:

Review General Symptom Diary Cards

Query for adverse events (including SAEs and AESIs/NOCIs)

Review use of concomitant medications

[bookmark: _Toc226780931][bookmark: _Toc251761045][bookmark: _Toc252819094][bookmark: _Toc341774067][bookmark: _Toc387136434][bookmark: _Toc484081166] Day 60 Visit (± 1 week)

Subjects will return for a site visit at Day 60 following vaccination. This visit is a safety visit where the following assessments should be completed at this visit:

Physical Exam (targeted; expanded if clinically indicated)

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature), (subjects should be seated for 5 minutes prior to measurements)

Query for adverse events (including SAEs and AESIs/NOCIs)

Review the use of concomitant medications

Review General Symptom Diary Card.  Collect completed Diary Card and dispense a new Diary Card for subjects to use until their next site visit

Prior to leaving site the subject should be scheduled to return for their Day 90 Visit.

[bookmark: _Toc453282471][bookmark: _Toc453282636][bookmark: _Toc453282772][bookmark: _Toc484081167] Day 90 Visit (Pre-challenge) (+ 30 days)

Subjects will return to the site at Day 90 (+30 day window) following vaccination. This visit will be their end of PART A visit and check in for PART B visit. The following assessments should be completed at this visit as completion of PART A of the study:

Physical Exam (targeted; expanded if clinically indicated)

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature), (subjects should be seated for 5 minutes prior to measurements)

ECG

Spirometry

Blood draw (fasting):

· Clinical safety laboratory assessments including hematology and serum chemistry

· Immunogenicity (for subjects participating in challenge, this draw may occur on Challenge Day, before challenge administration). (See Appendix 1 for details of samples and testing to be performed) 

Urinalysis

Urine pregnancy test for all female subjects

Query for adverse events (including SAEs and AESIs/NOCIs)

Review and Collect General Symptom Diary Card

Review the use of concomitant medications

[bookmark: _Toc484081168] PART A: Early Termination Visits

[bookmark: _Ref476668489]Early Termination (Day 0 to Day 30)

If a subject is removed from the study or declines further participation post dose and prior to the Day 30 Visit, a complete evaluation (Day 30 Visit assessments) should be performed. 

The following assessments should be completed at the Early Termination Visit (Day 0 to 30):

Physical exam (targeted; expanded if clinically indicated)

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature), (subjects should be seated for 5 minutes prior to measurements)

 Blood draw (fasting):

· Clinical safety lab assessments including hematology and serum chemistry

· Immunogenicity (see Appendix 1 for details of samples and testing to be performed) 

Urinalysis

Urine or serum pregnancy test for all female subjects

Query for adverse events (including SAEs and AESIs/NOCIs)

Review the use of concomitant medication

Review and collect Solicited Symptom Diary Card (if prior to Day 8 Visit) or
General Symptom Diary Card (if between Day 8 and Day 30 Visit)

[bookmark: _Ref476668498]Early Termination (Day 31 to Day 90) (Pre-challenge)

If a subject withdraws from the study after the Day 30 Visit but prior to the end of Part A/ beginning of Part B challenge phase at Day 90, the subject should be asked to return to the site for final blood draws for immunogenicity testing (when applicable). 

The following assessments should be completed at this visit:

Physical exam (targeted; expanded if clinically indicated)

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature), (subjects should be seated for 5 minutes prior to measurements)

Blood draw (fasting):

· Immunogenicity (see Appendix 1 for details of samples and testing to be performed)

Urine or serum pregnancy test for all female subjects

Query for adverse events (including SAEs and AESIs/NOCIs)

Review and collect General Symptom Diary Card

[bookmark: _Toc484081169][bookmark: _Toc226780934][bookmark: _Toc251761048][bookmark: _Toc252819097][bookmark: _Toc341774071][bookmark: _Toc387136438]PART B (Challenge Phase and Safety Follow-up): Study Visits
and Procedures 

In Part B of this study subjects will return to the clinic at Day 90 (+30 day window) post study vaccination. Consent will be re-verified in these subjects to ensure they understand the requirements and risks for the challenge phase of the study. 

The investigator will review the subject’s health status (via pulmonary function test, blood pressure, heart and respiratory rate, body temperature, ECGs and safety laboratory panels) to ensure there are no clinically or medically significant abnormalities present prior to entering subjects in Part B. Subjects will also be confirmed for absence of respiratory viral shedding.  See Section 7.5.2.1below for eligibility criteria to be confirmed prior to advancing subjects into the challenge phase.

Subjects may be admitted to the isolation unit the day prior to viral challenge.  Baseline assessments for Part B will be collected within 2 days prior to the viral challenge. Subjects will be challenged with challenge virus on Day B1 in the morning.  Following challenge subjects will remain sequestered in the isolation unit for at least 6 days and up to 9 days, depending on their viral shedding status and signs and symptoms of influenza. Assessments for safety and efficacy will be collected throughout their sequestration. Subjects will be discharged when they have two consecutive days of negative results on key study assessments (molecular influenza testing results, investigator assessment of influenza signs and symptoms, clinical laboratory tests, ECGs, and pulmonary function tests for clinical significance).

[bookmark: _Toc484081170]Pre-challenge Day Admission (Day B-1)

Subjects will return to the clinical site (isolation unit) on day prior to challenge (Day B-1) for initiation of Part B (end of Part A). For example, if the challenge is being performed at Day 90 (Day B1), subjects would present at clinic on Day 89 (B-1). 

The following procedures and assessments will be performed on the day of admission:

Assess for adverse events (including SAEs and AESIs/NOCIs)

Review and Collect General Symptom Diary Card

Review the use of concomitant medications

Physical exam (targeted [including the following:  general appearance; chest and lungs; heart and cardiovascular, and abdomen], expanded if clinically indicated)

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature and pulse oximetry), (subjects should be seated for 5 minutes prior to measurements) 

12-lead ECG in supine position and pulmonary function test (spirometry) in seated position after 5 minutes of rest 

Serum/urine pregnancy test for all female subjects 

Breath or urine alcohol test

Urine or serum drug screen

Urinalysis

Blood (fasting) samples for immunological and clinical laboratory tests:

· Clinical safety lab assessments including hematology and serum chemistry

Nasopharyngeal swab to confirm absence of respiratory viral shedding (Biofire or Luminex) 

Nasopharyngeal swab for baseline qRT-PCR assessment 

Subject completion of the Flu-PRO questionnaire for presence of influenza symptoms (see Appendix 2)

[bookmark: _Toc461793889][bookmark: _Toc484081171]Day of Challenge (Day B1)

Results of Day B-1 assessments, except the immunological tests and qRT-PCR assessment must be available and reviewed before virus challenge is administered on Day B1.  Additionally, pre-challenge safety assessments on Day B1 must be reviewed to ensure subject is in appropriate health to participate in the challenge phase as described within this section.

[bookmark: _Ref476668345]Pre-challenge Assessment

The following procedures and assessments will be performed prior to the viral challenge on the morning of Day B1:

Assess for adverse events (including SAEs and AESIs/NOCIs)

Review the use of concomitant medications

Physical exam (targeted [including the following:  general appearance; chest and lungs; heart and cardiovascular, and abdomen], expanded if clinically indicated).

Investigator-assessed signs of illness (see Appendix 3.)

Immunogenicity (see Appendix 1 for details of samples and testing to be performed)

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature and pulse oximetry), (subjects should be seated for 5 minutes prior to measurements) 

Collect and weigh tissue paper

Viral Challenge Eligibility

Results of Day B-1 assessments (except the immunological tests) as well as the pre-challenge assessments on Day B1, must be available and reviewed prior to virus administration.  Subjects who have any of the following conditions are not eligible for participation in the challenge phase:

· clinically significant symptoms or signs of influenza (per the judgment of the investigator) as assessed by:

· Flu-PRO questionnaire;

· Investigator-assessed signs of illness

· Targeted physical examination 

(exception: mild headache, with no other signs or symptoms of infection and no fever, may be allowed);

· an oral temperature of >100.3°F (>37.9°C);

a positive result for respiratory viral shedding per the Biofire/Luminex test;

any finding (clinical or laboratory value), that in the opinion of the investigator, should exclude the subject from viral challenge due to safety concern;

any conditions, that in the opinion of the investigator, might interfere with the subject’s ability to complete participation in the challenge (sequestration) phase, per protocol;

any finding (clinical or laboratory value), that in the opinion of the investigator, might interfere with ability to assess the primary study objectives.


Should a subject be deemed inappropriate for continued participation into the challenge phase (Part B), the reason for ineligibility will be documented and the subject will be rolled into the safety follow-up period of the study.  The subject will not need to return to the site for their Day B30/Day 120 visit, but will contacted by phone instead and continue to be contacted remotely through Day 365, as described in Section 7.5.5.

Viral Challenge Administration

Eligible subjects will continue on study in Part B and have viral challenge performed.

A single intranasal (IN) administration of the challenge virus will be delivered via mucosal atomizer device in the morning of Day B1. Subjects will be in semi-recumbent position and receive into each nostril 0.25 mL of challenge virus solution. (See Section 6.2for preparation of challenge virus solution).  Subjects will remain supine (or semi-recumbent) for 5 minutes following administration of the virus dose to ensure appropriate delivery and absorption of the dose.

Post-challenge Assessments

The following procedures and assessments will be performed on Day B1 following viral challenge in the afternoon (after 3 pm):

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature and pulse oximetry), (subjects should be seated for 5 minutes prior to measurements) performed approximately every 4 hours, starting at the time of challenge administration.  Three assessments post-challenge should be completed on Day B1, for a total of 4 vital signs measurements on Day B1 (including one vital signs measurement pre-challenge)

Subject completion of the Flu-PRO questionnaire for presence of influenza symptoms (see Appendix 2) 

Assess for adverse events and record concomitant medications

[bookmark: _Toc484081172]Day B2 – Discharge (Days B6 – B9) Post-Challenge 

The following procedures and assessments will be performed daily from Day B2 to the Day of Discharge (Day 6 – Day 9) following viral challenge while subjects remain in the isolation unit.

Physical exam (targeted [including the following:  general appearance; chest and lungs; heart and cardiovascular, and abdomen], expanded if clinically indicated) will be performed daily. 

Investigator assessment of the presence of influenza signs (see Appendix 3) will be collected once daily. 

12-lead ECG in supine position and pulmonary function test (spirometry) in seated position after 5 min of rest

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature and pulse oximetry), (subjects should be seated for 5 minutes prior to measurements), assessed approximately every 4 hours, starting at the time of challenge administration. 

Blood samples (fasting) for immunological and clinical laboratory tests:

· Clinical safety lab assessments including hematology and serum chemistry (on Day B3 and Day B6)

· Immunogenicity (see Appendix 1 for details of samples and testing to be performed)

Urinalysis (on Day B3 and Day B6)

Subject completion of the Flu-PRO questionnaire to report the presence of influenza symptoms (see Appendix 2) will be collected once daily in the evening (after 3pm)   

Nasopharyngeal swabs will be collected at twice daily, approximately 12 hours apart, for assessment of viral shedding via qRT-PCR.  Swabs will be collected from alternating nostrils (left or right) at each collection time point.

Tissue paper weights will be collected each morning (Days B1 through Day B6, or through date of discharge)

Rapid influenza test will be performed once daily starting on Day B5

· If the rapid influenza test is positive on Day B5, the test will be repeated once daily on subsequent days through Day 9, until negative

· If rapid influenza test is negative on Day B5 (or later days during sequestration), subjects will have confirmation of negative status via Biofire/Luminex on the same day, and again on the subsequent day to further confirm negative viral shedding status on two consecutive days

Assessment for adverse events (including SAEs and AESIs/NOCIs) and concomitant medications

Subjects may be discharged from the isolation unit starting on Day B6 based on the following assessments and criteria:

· Confirmation of negative influenza results by Biofire/Luminex on two consecutive days, AND

·  Absence of clinically significant signs or symptoms of influenza (per Investigator’s assessment) 

If the subject is not eligible for discharge based on the above criteria by Day 7, the subject will remain in the isolation unit through Day 9 and have the same assessments repeated as listed above, with the exception of the immunogenicity blood sample draws.

Symptomatic subjects will be started on a 5-day course of oseltamivir on the day of discharge, per the discretion of the investigator.

Upon discharge subjects should be dispensed a new General Symptom Diary Card to assist in recording of any adverse events (including SAEs and AESIs/NOCIs). Subject will also be dispensed a diary containing the Flu-PRO questionnaire and instructed to continue to complete it daily, in the evening, from day of discharge through 14 days following viral challenge. 

Prior to leaving the site, the subject should be scheduled to return for their next site visit 
(Day B30) and instructed to bring all diaries (General Symptom Diary Card and Flu-PRO questionnaire diary) with them to the site visit.

[bookmark: _Toc484081173]Day B30 Visit (30 Day Post-Challenge, Study Day 120) 

Subjects will return to the clinical site 30 days post-challenge (± 2 days) on Day B30 for a final efficacy visit. For subjects who were not challenged, this visit will occur 29 days following the Day 90 visit (± 2 days ) (Study day 120) via telephone. The following procedures and assessments will be performed during this visit:

Physical exam (targeted [including the following:  general appearance; chest and lungs; heart and cardiovascular, and abdomen], expanded if clinically indicated)

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature), (subjects should be seated for 5 minutes prior to measurements) 

12-lead ECG in supine position and pulmonary function test (spirometry) in seated position after 5 min of rest

Urine or serum pregnancy test for all female subjects

Urinalysis

Blood samples (fasting) for immunological and clinical laboratory tests:

· Clinical safety lab assessments including hematology and serum chemistry

· Immunogenicity (see Appendix 1 for details of samples and testing to be performed)

Query for adverse events (including SAEs and AESIs/NOCIs) and concomitant medications

Review and collect Flu-PRO questionnaires Diary 

Review and collect General Symptom Diary Card

Dispense and provide instruction for use of AESIs/NOCIs Diary Card that subjects will use to record symptoms of AESIs/NOCIs through the safety follow-up period to Day 365

Review procedures/schedule for safety follow-up phone contact every month through to the end of study (Day 365)

[bookmark: _Ref476668413][bookmark: _Toc484081174]Safety Follow-up Calls (Every 30 Days Through Day 365)

Subjects will be contacted approximately every 30 days (±1 week) following the Day B30 site visit for long-term safety follow-up. Target dates for contact will be based off of Challenge administration day (Day B1), or Day 90 Visit (for subjects not challenged). The following parameters should be discussed during these contacts:

Review AESIs/NOCIs Diary Cards 

Query for SAEs and AESIs/NOCIs

Provide instruction for subjects on how to mail in their AESIs/NOCIs Diary Cards following the final Day 365 contact at end of study safety follow-up period

[bookmark: _Toc484081175] Part B: Early Termination Visits

[bookmark: _Ref476668514] Early Termination (Day B1 – Discharge)

If a subject withdraws consent from the study following the viral challenge but prior to Day B6 and/or prior to meeting the protocol criteria for discharge from the isolation unit, including absence of viral shedding, should be requested to remain in quarantine and only continue to have assessments to determine absence of symptomology and shedding before discharge. Potential safety concerns to the subject as well as to household members should be described to the subject to outline the importance of remaining in quarantine until they are negative for viral shedding.  Should a subject be discharged early from the isolation unit, they will be given a 5-day course of oseltamivir to take beginning on the day of discharge.

[bookmark: _Ref476668521]Early Termination (Discharge – Day B30 Visit)

If a subject withdraws from the study after discharge from the isolation unit but prior to the 
Day B30 Visit (30 days post challenge), the subject should be requested to return to the site for a final safety and efficacy visit during which the following assessments should be completed:

Physical exam (targeted [including the following:  general appearance; chest and lungs; heart and cardiovascular, and abdomen], expanded if clinically indicated)

Vital signs (heart rate, blood pressure, respiratory rate, oral temperature), (subjects should be seated for 5 minutes prior to measurements) 

12-lead ECG in supine position and pulmonary function test (spirometry) in seated position after 5 min of rest

Urine pregnancy test for all female subjects 

Urinalysis

Blood samples (fasting) for immunological and clinical laboratory tests:

· Clinical safety lab assessments including hematology and serum chemistry

· Immunogenicity (see Appendix 1 for details of samples and testing to be performed)

Assess for adverse events (including SAEs and AESIs/NOCIs) and concomitant medications

Review and collect Flu-PRO questionnaires Diary 

Review and collect General Symptoms Diary Card

[bookmark: _Ref476668530]Early Termination (Day B30 Visit – End of Safety Follow-up Period)

If a subject withdraws from the study following their Day B30 Visit during the safety follow-up period of the study, they should be contacted a final time to complete the following end of study procedures:

Query for SAEs and AESIs/NOCIs

Review AESIs/NOCIs Diary Cards 

Provide instruction for subjects on how to mail in their AESIs/NOCIs Diary Cards back to the study site 

[bookmark: _Toc452739314][bookmark: _Toc484081176]Subject Withdrawal Documentation

[bookmark: _Toc252864908][bookmark: _Toc226774112][bookmark: _Toc226774169][bookmark: _Toc226777726][bookmark: _Toc341774072][bookmark: _Toc387136439]Subject withdrawal refers to a subject’s non-completion of the study whether by the subject’s decision, the Investigator’s decision, or due to discontinuation of the study by the Sponsor.  Every reasonable effort should be made to retain study participants through the entire one-year safety follow-up.  

Part A 
If a subject is removed from the study or declines further participation prior to the Day 30 visit in Part A, a complete evaluation (Day 30 visit assessments) should be performed (see Section 7.4.11.1).  If a subject withdraws after the Day 30 visit but prior to the Day 90, the subject should be asked to return to the site to have Day 90 assessments completed for final safety vitals and blood draws for immunogenicity testing (see Section 7.4.11.2). 

Part B 
If a subject is removed from the study or declines further participation in Part B following the viral challenge but prior to discharge (during the sequestration period) the Day 30 visit in Part A, they should be encouraged to remain in quarantine until they test negative for viral shedding (see Section 7.5.6.1).  If a subject withdraws after discharge but prior to the Day B30 Visit they should be requested to return to the site for final safety and efficacy assessments (see Section 7.5.6.2). Lastly if a subject withdraws from the study during the safety follow-up period a final contact should be completed when possible (see Section 7.5.6.3).

The reasons for a subject withdrawing early should be selected from the following standard categories:

· Adverse event:  Clinical or laboratory events that in the judgment of the PI require discontinuation of further study participation in the best interest of the subject (includes Not Related, Unlikely, Possible, Probable, and Definite).  If a subject elects to discontinue participation in the study because of an adverse event, even if the event is not deemed by the investigator to constitute adequate grounds for removal from the study, the reason for early withdrawal will be categorized as an adverse event.  For any subject withdrawn because of an adverse event, if possible, site staff will attempt to obtain information on the outcome of the event.  If a subject is discontinued due to an adverse event, the event should be followed until it is has resolved or stabilized.

· Withdrawal of consent:  If the Subject desires to withdraw from further participation for reasons unrelated to an adverse event, the reason should be documented in the CRF.

· Lost to follow-up:  If the subject does not return for follow-up visits and no information is available regarding the reason for lost to follow-up, lost to follow-up will be cited as the reason for withdrawal.  Prior to classifying a subject as a lost to follow-up, 3 documented attempts to contact the subject must be made by the site staff, including at least 1 registered letter.

· Protocol violation:  The subject’s findings or conduct failed to meet the protocol entry criteria or failed to adhere to the protocol requirements.  The violation necessitated premature termination from the study.

· Administrative:  Administrative reasons not covered by the above (eg, termination from study by the Sponsor).

[bookmark: _Toc484081177][bookmark: _Toc226774113][bookmark: _Toc226774170][bookmark: _Toc226777727][bookmark: _Toc341774073][bookmark: _Toc387136440]Replacement of Subjects

Subjects who are randomized but who do not receive study vaccine may be replaced in Part A of the study.  Additionally, subjects who have received study vaccine and withdraw prior to the viral challenge in Part B from the study may be replaced from the pool of back-up subjects at the discretion of the PI and the Medical Monitor.

[bookmark: _Toc484081178]Study Termination

The Sponsor reserves the right to discontinue the study at any time for clinical or administrative reasons.  In that event, Vaxart will immediately notify and instruct the investigational site(s), who in turn must promptly notify their subjects and respective Institutional Review Board(s) (IRBs)/Independent Ethics Committee (IEC).

[bookmark: _Toc484081179]ADVERSE EVENTS 

Adverse events occurring during the study will be recorded in the site source and on an adverse event CRF.  If adverse events occur, the first concern will be the safety of the study participants. 

[bookmark: _Toc226774114][bookmark: _Toc226774171][bookmark: _Toc226777728][bookmark: _Toc341774074][bookmark: _Toc387136441][bookmark: _Toc484081180]Definitions

[bookmark: _Toc226774115][bookmark: _Toc226774172][bookmark: _Toc226777729][bookmark: _Toc341774075][bookmark: _Toc387136442][bookmark: _Toc484081181]Adverse Event

An adverse event is any untoward medical occurrence in a subject administered a pharmaceutical product and that does not necessarily have a causal relationship with this treatment.  An adverse event can therefore be any unfavorable and unintended sign (including an abnormal laboratory finding), symptom, or disease temporally associated with the use of a medicinal (investigational) product, whether or not related to the medicinal (investigational) product.

Following exposure to study vaccine (ie, investigational vaccine or placebo), an increase in the severity or frequency of a sign or symptom of a preexisting disease or condition noted prior to study entry, in a given participant, must also be reported as an adverse event. Following vaccination in Part A pre-specified solicited symptoms of reactogenicity (see Section 7.1.3) will not be captured as adverse events, but rather collected and categorized separately within the clinical database.

Following challenge in Part B the signs and symptoms of influenza will not be routinely captured as adverse events but rather as efficacy measures within the clinical database, unless deemed necessary per the discretion of the Investigator.

Chronic illnesses, present prior to study entry, should be recorded in the medical history section of the CRF and only be reported as adverse events if there is an increase in the frequency or severity of the condition during the study after the initial screening has been performed.

An adverse event does not include:

· A clinical event occurring after consent but prior to study drug administration, unless considered by the Investigator to be related to study conduct;

· Medical or surgical procedures themselves (condition that leads to the procedure is the adverse event);

· Overdose of either study drug or concomitant medication that does not result in any signs or symptoms.

[bookmark: _Toc226774116][bookmark: _Toc226774173][bookmark: _Toc226777730][bookmark: _Toc341774076][bookmark: _Toc387136443][bookmark: _Toc484081182]Serious Adverse Event

Any untoward medical occurrence that:

· Results in death

· Is life-threatening.  The term “life-threatening” in the definition of “serious” refers to any event in which the participant was at risk of death at the time of the event.  It does not refer to an event, which hypothetically might have caused death, if it were more serious.

· Requires in-subject hospitalization or prolongation of existing hospitalization; (hospitalization is defined as at least 24 hours duration or prolongation of a hospital stay for at least another 24 hours).  Although hospitalization would ordinarily constitute a severe adverse event, severe adverse event category does not include certain elective hospitalizations such as:

· hospitalizations that occur for procedures not due to an adverse event (eg, cosmetic surgery or social admission),

· hospitalizations for a diagnostic procedure which is less than 24 hours in duration,

· hospitalizations planned prior to administration of study vaccine and scheduled to occur after administration of study vaccine (underlying medical condition should be recorded in the Medical History section of the CRF)

· Results in persistent or significant disability/ incapacity; or

· Is a congenital anomaly/birth defect.

Medically Significant Event:

· [bookmark: _Toc226774119][bookmark: _Toc226774176]A medically significant event, that is judged by the treating physician to potentially jeopardize the participant or require medical intervention to prevent one of the outcomes defined as a serious adverse event. 

[bookmark: _Toc461793902][bookmark: _Toc461793903][bookmark: _Toc461793904][bookmark: _Toc484081183][bookmark: _Toc226777733][bookmark: _Toc341774078][bookmark: _Toc387136445]Solicited Symptoms

Solicited symptoms of reactogenicity include:

· Gastrointestinal reactions (nausea, vomiting, diarrhea and abdominal pain) for oral component; 

· Injection site reactions (localized pain, tenderness, erythema and induration);

· Symptoms/signs of systemic reactogenicity (malaise/fatigue, myalgia, anorexia, fever and headache   

Subjects will be queried daily during the first 7 days post-vaccination for the occurrence of any adverse events. Additionally, subjects will utilize a Solicited Symptom Diary Card issued on the day of vaccination on Day 1 to record solicited symptoms during the first 7 days following vaccination (thru Day 8 Visit). Solicited symptoms will be tracked and entered separately into the clinical database at the highest severity observed per day; they will not be categorized and captured as adverse events.

[bookmark: _Toc484081184]Unsolicited Adverse Events

Unsolicited adverse events (all adverse events not collected on Solicited Symptom Diary Card during first 7 days post vaccination) will be monitored and collected from vaccination in Part A through the Day B30 Visit (30 days post-challenge) in Part B. Additionally, subjects will utilize a General Symptom Diary Card issued on Day 8 to record these events.  

[bookmark: _Ref433619006][bookmark: _Toc484081185]New Onset of Chronic Illness (NOCI)

A NOCI is defined as diagnosis post study drug administration of a new medical condition, which is chronic in nature, including those potentially controllable by medication (eg, diabetes, asthma).  The occurrence of NOCIs will be queried for from Day 0 post-vaccination through the safety follow-up period (Day 365).  To assist study subjects in recording NOCIs following the study visit period (ending at Day B30) an AESI/NOCIs Diary Card will be dispensed at the Day B30 Visit and utilized by the subject through Day 365.

[bookmark: _Ref433618996][bookmark: _Toc484081186]Adverse Events of Special Interest (AESI)

An AESI should not necessarily be classified to be a serious adverse event, even though the event may be clinically significant.  If an AESI is reported, Vaxart should be promptly informed and information relevant to the event should be promptly collected using the same process as that used for reporting serious adverse events (see Section 8.5).  For this protocol, AESI include:

Gastrointestinal:

· Celiac disease

· Crohn’s disease

· Ulcerative colitis

· Ulcerative proctitis

Liver disorders:

· Autoimmune cholangitis 

· Autoimmune hepatitis

· Primary biliary cirrhosis

· Primary sclerosing cholangitis

Metabolic diseases:

· Addison’s disease

· Autoimmune thyroiditis (including Hashimoto thyroiditis)

· Diabetes mellitus type 1

· Grave’s or Basedow’s disease

Musculoskeletal disorders:

· Antisynthetase syndrome

· Dermatomyositis

· Juvenile chronic arthritis (including Still’s disease)

· Mixed connective tissue disorder

· Polymyalgia rheumatic

· Polymyositis

· Psoriatic arthropathy

· Relapsing polychondritis

· Rheumatoid arthritis

· Scleroderma, including diffuse systemic form and CREST syndrome

· Spondyloarthritis, including ankylosing spondylitis, reactive arthritis (Reiter’s Syndrome), and undifferentiated spondyloarthritis 

· Systemic lupus erythematosus

· Systemic sclerosis

Neuroinflammatory disorders:

· Acute disseminated encephalomyelitis, including site specific variants:  eg, non-infectious encephalitis, encephalomyelitis, myelitis, myeloradiculomyelitis

· Cranial nerve disorders, including paralyses/paresis (eg, Bell’s Palsy)

· Guillain-Barre syndrome, including Miller Fisher syndrome and other variants

· Immune-mediated peripheral neuropathies and plexopathies (including chronic inflammatory demyelinating polyneuropathy, multifocal motor neuropathy and polyneuropathies associated with monoclonal gammopathy)

· Multiple sclerosis

· Narcolepsy

· Optic neuritis

· Transverse myelitis


Skin disorders:

· Alopecia areata

· Autoimmune bullous skin diseases (including pemphigus, pemphigoid and dermatitis herpetiformis)

· Cutaneous lupus erythematosus

· Erythema nodosum

· Morphoea

· Lichen planus

· Psoriasis

· Sweet’s syndrome

· Vitiligo

Vasculitides:

· Large vessels vasculitis including: giant cell arteritis such as Takayasu’s arteritis and temporal arteritis

· Medium sized and/or small vessels vasculitis including: polyarteritis nodosa, Kawasaki’s disease, microscopic polyangiitis, Wegener’s granulomatosis, 
Churg-Strauss syndrome (allergic granulomatous angiitis), Buerger’s disease (thromboangiitis obliterans), necrotizing vasculitis and anti-neutrophil cytoplasmic antibody (ANCA) positive vasculitis (type unspecified), Henoch-Schonlein purpura, Behcet’s syndrome, leukocytoclastic vasculitis

Others:

· Antiphospholipid syndrome

· Autoimmune hemolytic anemia

· Autoimmune glomerulonephritis (including IgA nephropathy, glomerulonephritis rapidly progressive, membranous glomerulonephritis, membranoproliferative glomerulonephritis, and mesangioproliferative glomerulonephritis)

· Autoimmune myocarditis/cardiomyopathy

· Autoimmune thrombocytopenia

· Goodpasture syndrome

· Idiopathic pulmonary fibrosis

· Pernicious anemia

· Raynaud’s phenomenon

· Sarcoidosis

· Sjögren’s syndrome 

· Stevens-Johnson syndrome

· Uveitis

AESIs will be captured from vaccination (Day 1) through the study follow-up period (Day 365).  To assist subjects in recording AESIs following the study visit period (Day B30)  a AESI Dairy Card will be dispensed and utilized from Day B30 to end of study (Day 365). 

[bookmark: _Toc453282492][bookmark: _Toc453282657][bookmark: _Toc453282793][bookmark: _Toc484081187]Subject Diary Cards

Three diary cards will be utilized to aid in capturing solicited symptoms and unsolicited adverse events and AESIs/NOCIs:

1. A Solicited Symptom Diary Card which subjects use to fill in solicited symptoms only during the first 7 days following vaccination.  This diary card will be issued on the day of vaccination on Day 1.  Solicited symptoms of reactogenicity will include: gastrointestinal (nausea, vomiting, diarrhea and abdominal pain); injection site reactions (localized pain, tenderness, erythema and induration); systemic (malaise/fatigue, myalgia, anorexia, headache, and fever) symptoms/signs.  Information collected each day will represent data from the prior 24 hours.  Subjects will be required to record concomitant medications taken on the Solicited Symptom Diary Card during the 7 days of solicited symptom collection.

2. A General Symptom Diary Card which subjects use to record any unsolicited symptoms and AEs, concomitant medications and/or doctors’ visits or hospitalizations.  This card will be dispensed to the subject at the Day 8 Visit in 
Part A and utilized by the subject through the Day B30 Visit in Part B. During the first 7 days following vaccination in Part A, and during the sequestration period in Part B, the site staff will query the subject for unsolicited symptoms and AEs during site visits and daily calls; no diary card will be dispensed. Subjects will be dispensed the General Symptom Diary Card to assist in capturing unsolicited AEs during the remaining span of this time.

3. An AESI/NOCI Diary Card to track AESIs (see Section 8.1.6) /NOCIs (see Section 8.1.5) that may be related to the adjuvant.  This card will be dispensed to the subject at the Day B30 Visit in Part B and utilized by the subject through Day 365.  During the first 120 days following vaccination (prior to Day B30 Visit) the site staff will query the subject for any adverse events during site visits and follow-up calls.

[bookmark: _Ref433619036][bookmark: _Ref433619059][bookmark: _Toc226774120][bookmark: _Toc226774177][bookmark: _Toc226777734][bookmark: _Toc341774079][bookmark: _Toc387136446][bookmark: _Ref476668651][bookmark: _Ref476668666][bookmark: _Toc484081188] Grading Adverse Events

FDA has provided specific recommendations on the grading of certain clinical symptoms and laboratory abnormalities within their 2007 guidance: “Guidance for Industry: Toxicity Grading Scale for Healthy Adult and Adolescent Volunteers Enrolled in Preventive Vaccine Clinical Trials”.  The full guidance can be referenced at the following link:  http://www.fda.gov/BiologicsBloodVaccines/GuidanceComplianceRegulatoryInformation/Guidances/Vaccines/ucm074775.htm

This guidance will be utilized to grade all parameters listed within the document that are relevant to the oral vaccine drug product formulations being investigated in this study.  Grading scales for solicited symptoms of reactogenicity, abnormal vital signs and abnormal laboratory values of interest are described below. 

All other new or worsening signs and symptoms reported by the subject or observed following study drug administration should be recorded and graded based on the Investigator’s clinical judgment of severity.

[bookmark: _Toc484081189]Grading of Solicited Symptoms of Reactogenicity

Subjects should be instructed to rate solicited symptoms of reactogenicity that are collected within their Solicited Symptom Diary Cards based on the severity scale presented in Table 7.  Grading should be reviewed with the subject at each site visit through Day 8 in PART A.

[bookmark: _Ref433293525][bookmark: _Toc476661956][bookmark: _Toc484081239]Table 7	Grading of Systemic and Local Solicited Symptoms of Reactogenicity

		

Symptom

		Grading



		

		Normal

		Mild

		Moderate

		Severe

		Life Threatening



		

		0

		Grade 1

		Grade 2

		Grade 3

		Grade 4



		Fever
(oral temp)

		< 100.4°F 

(< 38.0°C)

		100.4 – 101.1°F
(38.0 – 38.4°C)

		101.2 – 102.0°F

(38.5 – 38.9°C)

		102.1 – 104°F

(39.0 – 40°C)

		> 104.0°F

(>40°C)



		Headache

		None

		No interference with activity

		Repeated use of nonnarcotic pain reliever > 24 hours or some interference with activity

		Significant; any use of narcotic pain reliever or prevents daily activity

		ER visit or hospitalization



		Myalgia

		None

		AE easily tolerated, causing minimal discomfort and does not interfere with everyday activitiesa

		Adverse event sufficiently discomforting to interfere with everyday activities

		Adverse event prevents normal everyday activities or requires medical advice

		ER visit or hospitalization



		Abdominal Pain

		None

		No interference with activity

		Some interference with activity not requiring medical intervention

		Prevents daily activity and requires medical intervention

		ER visit or hospitalization



		Anorexia

		None

		No interference with activity

		Some interference with activity not requiring medical intervention

		Prevents daily activity and requires medical intervention

		ER visit or hospitalization



		Nausea/ Vomiting

		None

		No interference with activity or 1 to 2 episodes/24 hours

		Some interference with activity or >2 episodes/24 hours

		Prevents daily activity, requires outpatient IV hydration

		ER visit or hospitalization for hypotensive shock



		Diarrhea

		None

		2 to 3 loose stools or < 400 gms/24 hours

		4–5 stools or 400 to 800 gms/24 hours

		6 or more watery stools or > 800gms/24 hours or requires outpatient IV hydration

		ER visit or hospitalization



		Injection Site Pain

		None

		Does not interfere with activity

		Repeated use of non-narcotic pain reliever > 24 hours or interferes with activity

		Any use of narcotic pain reliever or prevents daily activity

		Emergency room (ER) visit or hospitalization



		Injection Site Tenderness

		None

		Mild discomfort to touch

		Discomfort with movement

		Significant discomfort at rest

		ER visit or hospitalization



		Injection Site Erythema/

Redness*

		None

		2.5 – 5 cm

		5.1 – 10 cm

		> 10 cm

		Necrosis or exfoliative dermatitis



		Injection Site Induration/ Swelling**

		None

		2.5 – 5 cm and does not interfere with activity

		5.1 – 10 cm or interferes with activity

		> 10 cm or prevents daily activity

		Necrosis



		Malaise/ Fatigue

		None

		No interference with activity

		Some interference with activity

		Significant; prevents daily activity

		ER visit or hospitalization



		a Everyday activities include attendance at work, school and usual habits of the participants.

*	In addition to grading the measured local reaction at the greatest single diameter, the measurement should be recorded as a continuous variable.

**   Induration/Swelling should be evaluated and graded using the functional scale as well as the actual measurement.





[bookmark: _Toc484081190]Grading of Vital Signs

In accordance with the FDA’s Guidance on the toxicity grading scale for vaccine studies (see Section 8.2) abnormalities in vital signs should be recorded and graded based on the severity scale presented in Table 8 below. Vital sign abnormalities should only be recorded as adverse events if they are affiliated with clinical signs or symptoms, and are only graded if deemed clinically significant by the investigator. 

[bookmark: _Ref433293507][bookmark: _Toc476661957][bookmark: _Toc484081240]Table 8	Grading of Vital Sign Abnormalities

		

Symptom

		Grading



		

		Mild

		Moderate

		Severe

		Life Threatening



		

		(Grade 1)

		(Grade 2)

		(Grade 3)

		(Grade 4)



		Fever
(oral temp)

		100.4 to 101.1°F

		101.2 to 102.0°F

		102.1 to 104°F

		> 104.0°F



		Tachycardia 

(beats per minute)

		101 to 115

		116 to 130

		> 130

		ER visit or hospitalization for arrhythmia



		Bradycardia 

(beats per minute)

		50 to 54

		45 to 49

		< 45

		ER visit or hospitalization for arrhythmia



		Hypertension (systolic) (mm Hg)

		141 to 150

		151 to 155

		> 155

		ER visit or hospitalization for malignant hypertension



		Hypertension (diastolic) (mm Hg)

		91 to 95

		96 to 100

		> 100

		ER visit or hospitalization for malignant hypertension



		Hypotension (systolic) (mm Hg)

		85 to 89

		80 to 84

		< 80

		ER visit or hospitalization for hypotensive shock



		Respiratory rate (breaths per minute)

		17 to 20

		21 to 25

		> 25

		Intubation







[bookmark: _Toc484081191]Grading of Laboratory Abnormalities

In accordance with the FDA’s Guidance on the toxicity grading scale for vaccine studies (see Section 8.2) new or worsening abnormalities in laboratory values for tests performed and listed in the guidance should be graded based on the severity scale presented in Table 9, Table 10, and Table 11 below, while taking into account any differences in normal ranges for the reference lab being utilized.  

Abnormal laboratory test results with clinical significance, that worsen from baseline, will be reported as adverse events.

Any baseline laboratory abnormality that does not worsen or resolves post-dose does not need to be reported as an AE; it should be captured as medical history within the CRF.




[bookmark: _Ref476668688][bookmark: _Toc476661958][bookmark: _Toc484081241]Table 9	Grading of Laboratory Abnormalities (Serum Chemistry)

		Seruma

		Mild

		Moderate

		Severe

		Potentially Life Threatening



		

		(Grade 1)

		(Grade 2)

		(Grade 3)

		(Grade 4)



		Sodium – Hyponatremia mEq/L

		132 to 134

		130 to 131

		125 to 129

		< 125



		Sodium – Hypernatremia mEq/L

		144 to 145

		146 to 147

		148 to 150

		> 150



		Potassium – Hyperkalemia mEq/L

		5.1 to 5.2

		5.3 to 5.4

		5.5 to 5.6

		> 5.6



		Potassium – Hypokalemia mEq/L

		3.5 to 3.6

		3.3 to 3.4

		3.1 to 3.2

		< 3.1



		Glucose – Hypoglycemia mg/dL

		65 to 69

		55 to 64

		45 to 54

		< 45



		Glucose – Hyperglycemia

Fasting – mg/dL

Random – mg/dL

		

100 to 110

110 to 125

		

111 to 125

126 to 200

		

>125

>200

		Insulin requirements or hyperosmolar coma



		BUN mg/dL

		23 to 26

		27 to 31

		> 31

		Requires dialysis



		Creatinine – mg/dL

		1.5 to 1.7

		1.8 to 2.0

		2.1 to 2.5

		> 2.5 or requires dialysis



		Calcium – hypocalcemia mg/dL

		8.0 to 8.4

		7.5 to 7.9

		7.0 to 7.4

		< 7.0



		Calcium – hypercalcemia mg/dL

		10.5 to 11.0

		11.1 to 11.5

		11.6 to 12.0

		> 12.0



		Magnesium – hypomagnesemia mg/dL

		1.3 to 1.5

		1.1 to 1.2

		0.9 to 1.0

		< 0.9



		Phosphorous – hypophosphatemia mg/dL

		2.3 to 2.5

		2.0 to 2.2

		1.6 to 1.9

		< 1.6



		CPK – mg/dL

		1.25 to 1.5 x ULN

		1.6 to 3.0 x ULN

		3.1 to 10 x ULN

		> 10 x ULN



		Albumin – Hypoalbuminemia g/dL

		2.8 to 3.1

		2.5 to 2.7

		< 2.5

		--



		Total Protein – Hypoproteinemia g/dL

		5.5 to 6.0

		5.0 to 5.4

		< 5.0

		--



		Alkaline phosphate – increase by factor

		1.1 to 2.0 x ULN

		2.1 to 3.0 x ULN

		3.1 to 10 x ULN

		> 10 x ULN



		Liver Function Tests – ALT, AST increase by factor

		1.1 to 2.5 x ULN

		2.6 to 5.0 x ULN

		5.1 to 10 x ULN

		> 10 x ULN



		Bilirubin – when accompanied by any increase in Liver Function Test increase by factor

		1.1 to 1.25 x ULN

		1.26 to 1.5 x ULN

		1.51 to 1.75 x ULN

		> 1.75 x ULN



		Bilirubin – when Liver Function Test is normal; increase by factor

		1.1 to 1.5 x ULN

		1.6 to 2.0 x ULN

		2.0 to 3.0 x ULN

		> 3.0 x ULN



		Cholesterol

		201 – 210

		211 – 225

		> 226

		---



		Pancreatic enzymes – amylase, lipase

		1.1 to 1.5 x ULN

		1.6 to 2.0 x ULN

		2.1 to 5.0 x ULN

		> 5.0 x ULN



		ULN = upper limit of normal

a  The laboratory values provided in the tables serve as guidelines and are dependent upon institutional normal parameters.  Institutional normal reference ranges should be provided to demonstrate that they are appropriate. Any lab value observed that falls in between two grades is rounded up to the next grade.










[bookmark: _Ref476668690][bookmark: _Toc476661959][bookmark: _Toc484081242]Table 10	Grading of Laboratory Abnormalities (Hematology)

		Hematologya

		Mild

		Moderate

		Severe

		Potentially Life

Threatening



		

		(Grade 1)

		(Grade 2)

		(Grade 3)

		(Grade 4)



		Hemoglobin (Female), gm/dL

		11.0 to 12.0

		9.5 to 10.9

		8.0 to 9.4

		< 8.0



		Hemoglobin (Female) change from baseline value, gm/dL

		Any decrease to 1.5

		1.6 to 2.0

		2.1 to 5.0

		> 5.0



		Hemoglobin (Male), gm/dL

		12.5 to 13.5

		10.5 to 12.4

		8.5 to 10.4

		< 8.5



		Hemoglobin (Male) change from baseline value, gm/dL

		Any decrease to 1.5

		1.6 to 2.0

		2.1 to 5.0

		> 5.0



		WBC increase, cell/mm3

		10,800 to 15,000

		15,001 to 20,000

		20,001 to 25,000

		> 25,000



		WBC decrease, cell/mm3

		2,500 to 3,500

		1,500 to 2,499

		1,000 to 1,499

		< 1,000



		Lymphocytes decrease, cell/mm3

		750 to 1,000

		500 to 749

		250 to 499

		< 250



		Neutrophils decrease, cell/mm3

		1,500 to 2,000

		1,000 to 1,499

		500 to 999

		< 500



		Eosinophils, cell/mm3

		650 to 1500

		1501 to 5000

		> 5000

		Hypereosinophilic



		Platelets Decreased, cell/mm3

		125,000 to 140,000

		100,000 to 124,000

		25,000 to 99,000

		< 25,000



		PT, increase by factor

		1.0 to 1.10 x ULN

		1.11 to 1.20 x ULN

		1.21 to 1.25 x ULN

		> 1.25 ULN



		PTT, increase by factor

		1.0 to 1.2 x ULN

		1.21 to 1.4 x ULN

		1.41 to 1.5 x ULN

		> 1.5 x ULN



		Fibrinogen increase, mg/dL

		400 to 500

		501 to 600

		> 600

		--



		Fibrinogen decrease, mg/dL

		150 to 200

		125 to 149

		100 to 124

		< 100 or associated with gross bleeding

or DIC



		DIC =  disseminated intravascular coagulation; PT = prothrombin time; PTT = partial thromboplastin time; ULN = upper limit of normal; WBC = white blood cell

a  The laboratory values provided in the tables serve as guidelines and are dependent upon institutional normal parameters.  Institutional normal reference ranges should be provided to demonstrate that they are appropriate. Any lab value observed that falls in between two grades is rounded up to the next grade.







[bookmark: _Ref476668692][bookmark: _Toc476661960][bookmark: _Toc484081243]Table 11	Grading of Laboratory Abnormalities (Urinalysis)

		Urine*

		Mild

		Moderate

		Severe

		Potentially Life Threatening



		

		(Grade 1)

		(Grade 2)

		(Grade 3)

		(Grade 4)



		Protein

		Trace

		1+

		2+

		Hospitalization or dialysis



		Glucose

		Trace

		1+

		2+

		Hospitalization for hyperglycemia



		Blood (microscopic), 
red blood cells per

high power field

		1 to 10

		11 to 50

		> 50 and/or

gross blood

		Hospitalization or packed red blood cells transfusion



		a  The laboratory values provided in the tables serve as guidelines and are dependent upon institutional normal parameters.  Institutional normal reference ranges should be provided to demonstrate that they are appropriate. Any lab value observed that falls in between two grades is rounded up to the next grade.







[bookmark: _Ref476668127][bookmark: _Ref476668135][bookmark: _Ref476668751][bookmark: _Toc484081192][bookmark: _Ref433618184][bookmark: _Ref433618256][bookmark: _Ref433618278][bookmark: _Ref433618417][bookmark: _Ref433618430][bookmark: _Ref433618441][bookmark: _Ref433618453][bookmark: _Ref433618492][bookmark: _Ref433618841]Halting Rules (Part B: Challenge Phase)

Halting Rules for study Part B (during the sequestration period post viral challenge) are listed below.  If any of these conditions are met, no new enrollment or further challenge virus administration will be initiated pending a full SMC safety review. 

1. One or more subjects has a body temperature ≥103°F (39.4°C) that is not responsive to acetaminophen;

2. One or more subjects has a reduction of forced expiratory volume in one second (FEV1) below 70% of the baseline value, difficulty breathing, oxygen saturation <90% while awake, or other evidence of lower respiratory tract involvement if deemed clinically significant by the investigator;

3. One or more subjects experience a treatment-related SAE or grade 4 clinical AE, or two or more subjects experience the same treatment-related grade 3 clinical AE or treatment-related grade ≥3 laboratory abnormality. 

The SMC will provide study oversight throughout the duration of the trial interventional and safety follow-up period (Day 1 through Day 365 post-vaccination). The IRB and CBER will be notified if the study is halted for safety concerns.

[bookmark: _Toc484081193]Safety Monitoring Committee

A Safety Monitoring Committee (SMC) will provide ongoing oversight of the study. The SMC charter outlines the membership and operating guidelines of the SMC.  Periodic safety reviews of the ongoing study will be conducted at pre-defined time points during the challenge phase (Part B) of the study.  Additionally, ad hoc meetings will be convened if any predefined halting rules for Part B (see Section 8.3) are met or any serious vaccine or study treatment related events or trends are observed during either phase of the study. The IRB and CBER will be notified if the study is halted for safety concerns.

The SMC will review the symptomatic data collected for the first two cohorts in Part B, blinded to treatment on a subject level, to confirm the challenge virus is performing as anticipated.  If fewer than expected subjects are showing symptoms of influenza, additional interim analyses may be recommended by the SMC.  Any unblinded analyses will be restricted to the SMC.  See Section 8.5 for further details.  

[bookmark: _Ref433619160][bookmark: _Toc484081194]Relationship to Study Drug or Study Procedure

For all solicited and unsolicited adverse events, including NOCIs, the Investigator will make a judgment regarding whether the adverse event is considered related or unrelated to study drug.  All adverse events must be recorded in the source documents as well as CRF.

The degree of certainty with which an adverse event is attributable to study drug or an alternative cause will be determined by how well the event can be understood in terms of:

· Temporal relation to administration of study drug administration

· The existence of other plausible explanations for the adverse event

The relationship of the AE to study drug administration will be specified as follows:

Not related:	In the Investigator’s opinion, there is no causal relationship between study drug administration and the adverse event;

Unlikely:	The temporal association between the study drug administration and adverse event is such that study drug is not likely to have any reasonable association with the adverse event;

Possibly:	The adverse event follows a reasonable temporal sequence from the time of study drug administration but there may be another equally likely explanation for the event (eg, the participant’s clinical state or other medications);

Probably:	The adverse event follows a reasonable temporal sequence from the time of study drug administration and cannot be reasonably explained by the known characteristics of the participant’s clinical state;

Definitely:	The adverse event follows a known temporal sequence from the time of study drug administration, cannot be explained by other disease or medications and the event is an objective and specific medical disorder or a recognized pharmacological phenomenon.

[bookmark: _Ref433618911][bookmark: _Ref433618937][bookmark: _Toc484081195]Procedures for Reporting Adverse Events

Any adverse event must be recorded in the subject source and on the appropriate CRF.

[bookmark: _Toc226774121][bookmark: _Toc226774178][bookmark: _Toc226777735][bookmark: _Toc341774080][bookmark: _Toc387136447][bookmark: _Ref389638123]Any AESIs and unexpected serious adverse events, including fatal or life-threatening events, whether or not considered related to study drug, should be reported to the study’s Clinical Team and the Sponsor Medical Monitor. 

An “unexpected” adverse reaction is one in which the nature or severity of the event is not included in the current Investigator’s Brochure.  Expedited reporting to FDA is required if an adverse event is a severe adverse event that is both unexpected and considered possibly related to the study drug (see Section 8.6.4).

Sponsor Safety Group Contact

Vaxart, Inc.

Shaily Jaini Garg, PMP, CCRA

Vice President, 

Clinical Development and Regulatory Affairs

Ph:  650.521.4496/ Fx:  650.648.0825

Email:  sgarg@vaxart.com



Sponsor Medical Monitor

Vaxart, Inc.

David Liebowitz, MD, PhD

Chief Medical Officer

Ph:  408.340.8605

Email:  dliebowitz@vaxart.com

[bookmark: _Toc484081196]Solicited Symptoms Reporting

Solicited symptoms will be collected following vaccination on Day 1 through Day 8 and entered into the Solicited Symptom Diary Card by the subject and reviewed by the site staff. All solicited symptoms will be recorded in source documents as well as in the CRF by occurrence during 24 hours and highest severity observed per day.

[bookmark: _Toc484081197]Unsolicited Adverse Event Reporting and Follow-up

Unsolicited adverse events will be collected from vaccination (Day 1, Part A) through the Day B30 Visit in Part B. All adverse events will be recorded in source documents as well as in the CRF. 

AESIs and severe adverse events will be collected following vaccination in Part A through the end of study safety follow-up period (Day 365). 

Where possible, adverse events should be documented in terms of medical diagnosis.  When this is not possible, the adverse event will be documented in terms of signs and/or symptoms observed by the Investigator or reported by the participant.  

Every effort should be made to follow-up participants who continue to experience an AE on completion of the study until the adverse event resolves or stabilizes.  All follow-up information (and attempted follow-up contacts) should be documented in the subject’s medical records.  Details of the subject’s progress should also be submitted to the Sponsor.

[bookmark: _Toc484081198]New Onset of Chronic Illness (NOCI) Reporting

Any NOCIs will be collected from vaccination or reported from vaccination through the end of the study (Day 365) and/or recorded by the subject in the AESI Diary Card and reviewed by the study site staff. 

[bookmark: _Ref433619099][bookmark: _Toc484081199]Procedures for Reporting a Serious Adverse Event

[bookmark: _Toc226774122][bookmark: _Toc226774179][bookmark: _Toc226777736][bookmark: _Toc341774081][bookmark: _Toc387136448]Serious adverse events must be collected from randomization at Day 1 through the safety follow-up period (Day 365 post-vaccination). The following events MUST BE REPORTED IMMEDIATELY (within 24 hours of becoming aware of the event) to the study Clinical Team and Sponsor Medical Monitor:

· Any serious adverse event (including medically significant events) whether or not considered related to study drug 

· Any AESI

· Any pregnancy occurring within the study period (see Section 8.7).

Prompt notification of a serious adverse event is essential so that regulatory requirements and ethical obligations to the participants involved in the study can be met.  If a telephone report is initially made, this should be followed by a faxed full report full report within 24 hours including copies of relevant medical records, autopsy reports (if available) and other relevant documents.  When clinically significant follow-up information becomes available, the same reporting timeframe is to be followed.

If the serious adverse event is considered related to investigational product (study vaccine or placebo) and is not an expected event (see Section 8.5) according to the current Investigator’s Brochure, the serious adverse event must be reported by the Sponsor to the relevant regulatory authorities within the required reporting timeframes (ie, 7 calendar days for fatal or life-threatening events, 15 calendar days for all non-fatal/non-life threatening categories) of the Sponsor becoming aware of the event.

[bookmark: _Ref433619123][bookmark: _Toc484081200]Pregnancy

Pregnancy, by definition, is not considered a serious adverse event.  If a female participant becomes pregnant at any time during the study period (through Day 365), this must be reported to the Study Medical Monitor within 24 hours of the site staff being notified via the fax number below as outlined in the Safety Monitoring Plan.

SAE Fax Number (USA):	615 297 6539.

In the event of a pregnancy occurring within the study period, irrespective of when the site is notified, the pregnant participant should be followed to completion/termination of the pregnancy and the outcome of the mother and infant should be reported as follow-up information.

[bookmark: _Toc46115939][bookmark: _Toc160356646][bookmark: _Toc223500256][bookmark: _Toc272163398][bookmark: _Toc272163835][bookmark: _Toc272163928][bookmark: _Toc272226408]If a congenital anomaly or birth defect occurs following a pregnancy in any female participant exposed to study vaccine, this must be reported to the Study Medical Monitor using a severe adverse event form within 24 hours of becoming aware of the event, as outlined in the Safety Monitoring Plan. 

[bookmark: _Toc484081201]Procedures for Unblinding of Study Medication

In the event of a medical emergency, the PI or a designated SI listed on the Form FDA1572 will be responsible for unblinding a subject’s treatment assignment if deemed necessary to ensure proper immediate subject care.  The Study Medical Monitor should be contacted prior to breaking the blind, if at all possible.  The designated unblinded study staff, working in conjunction with the unblinded PI or SI, will be responsible for documenting all pertinent information on the appropriate source documents.  All efforts should be made to keep the randomized treatment blinded from blinded study staff.  The subject’s intended randomization and actual treatment (vaccine or placebo) will not be disclosed to study staff, the Study Medical Monitor or Vaxart clinical staff during the course of the active part of the study. 

The blind will be broken for Vaxart staff upon completion of the active part of the study (30-days following challenge in Part B for all subjects) and database lock.  Investigator and site study staff performing safety follow-up contacts (excluding the designated unblinded staff and unblinded study monitor) will remain blinded for the duration of the study.  



[bookmark: _Toc484081202]STATISTICAL PROCEDURES

Specific details of planned analyses will be provided in a Statistical Analysis Plan, finalized prior to the database lock.  

[bookmark: _Toc484081203]Analysis Populations

Three population sets will be used in the analyses: full analysis set (FAS), per protocol set for Part A (PPSA), per protocol set for Part B (PPSB).  The full analysis set consists of all subjects who are randomized, receive study vaccination (active or placebo) and have data available for the specific analysis.  

The per protocol population for Part A consists of all subjects who, at a minimum:

· receive the correct study treatment and were challenged;

· have baseline HAI titers < 1:10 on the pre-vaccination blood sample;

· have no major protocol deviations

The per protocol population for Part B consists of all subjects who, at a minimum:

· meet the criteria for the per protocol set for Part A; 

· were challenged;

· have at least daily RT-PCR swab results while sequestered;

· have at least daily Flu-PRO or targeted physical exam results while sequestered;

· have no major protocol deviations

More detailed definitions of the analysis populations will be defined in a separate statistical analysis plan

All analyses will be performed based on the full analysis set.  Additional analyses will be performed using the PPSA for the secondary immunogenicity endpoints for Part A and the PPSB per protocol set for the primary and secondary efficacy endpoints relating to Part B. 

[bookmark: _Toc484081204]Collection and Derivation of Primary and Secondary Assessments

[bookmark: _Toc452739343][bookmark: _Toc484081205]Efficacy Measures

The primary efficacy endpoint is the occurrence of illness (attack rate) caused by the homologous A strain influenza virus.

Attack rate is defined as subjects experiencing at least one day with:

1) Two symptoms present of at least “A little bit”, “1 time” or “Rarely” or one symptom present of at least “Somewhat”, “2 times” or “Sometimes” among the acute influenza symptoms on the Flu-PRO (Appendix 2)

and 

2) laboratory-confirmed infection (≥2 positive quantitative RT-PCR results while sequestered)



Comparisons will be performed in:

(1) 	all challenged subjects in each respective vaccine group; and then 

(2) infected subjects (as defined (≥2 positive quantitative RT-PCR results while sequestered) in each vaccine group.

Flu-PRO Questionnaire and Targeted Physical Exam

Subjects will use the Flu-PRO instrument to rate the extent to which various influenza symptoms were experienced within the past 24 hours, using the terms “Not at all”, “A little bit”, “Somewhat”, “Quite a bit”, and “Very much”. The Flu-PRO will be administered once daily starting from Day B1 (pre-challenge) and daily in the evening after 3PM while the subject remains in the quarantine unit and also daily from discharge through Day 14 post-challenge. 

The Investigator will also complete a targeted physical exam to collect signs of influenza illness once daily on Day B1 (pre-challenge) and on Day B2 following viral challenge through the day of discharge.

Laboratory-Confirmed Infection by qRT-PCR

Nasal swabs will be collected daily to test for viral shedding by qRT-PCR.  Infection will be defined as at least 2 positive quantitative RT-PCR results, while sequestered.

[bookmark: _Toc452739345][bookmark: _Toc484081206]Safety Measures

The primary safety endpoint will be determined by evaluating the number (%) of subjects reporting solicited symptoms (through Day 8), unsolicited adverse events (through Day B30), and SAEs and AESIs through Day 365; findings of clinical laboratory tests; findings of vital signs; and findings of physical examination compared to placebo and QIV.

Safety and tolerability will be evaluated by collection of solicited symptoms of reactogenicity listed below through the Day 8 visit including:

· Gastrointestinal reactions (nausea, vomiting, diarrhea and abdominal pain) for oral component

· Injection site reactions (localized pain, tenderness, erythema and induration) for IM component, and

· Symptoms/signs of systemic reactogenicity (malaise/fatigue, myalgia, anorexia, fever and headache)

[bookmark: _Toc452739347][bookmark: _Toc484081207][bookmark: _Toc448329749]Secondary Endpoint Measures (Clinical Efficacy)

The following evaluations will be performed as secondary endpoint measures for efficacy:  

· Flu-PRO symptom severity score (Appendix 2)

· Number of subjects with detectable shedding by qRT-PCR 

· Virus shedding AUC by qRT-PCR 

· Duration of shedding as detected by qRT-PCR 

· Tissue paper weights

· Number of symptoms per Flu-PRO (Appendix 2)

· Number of signs per physician assessment (Appendix 3)

· Correlations between individual immunogenicity parameters and clinical efficacy



[bookmark: _Toc484081208]Secondary Endpoint Measures (Immunological)

1. IgA and/or IgG ASC at Day 8, T cell (IFN-γ and GrB) responses at Day 8 against matched strain compared to licensed QIV and placebo

2. Geometric mean titers of HAI, MN against matched strain compared to licensed QIV and placebo at Day 30

3. Geometric mean titers of HAI, MN against mismatched strains when compared to licensed QIV at Day 30

4. Geometric mean titers of HAI against matched strain compared to licensed QIV and placebo at Day 90 (pre-challenge) for all challenged subjects

[bookmark: _Toc484081209]Exploratory Endpoints 

Exploratory endpoints will include evaluating the resulting vaccine specific immune response by CyTOF (Mass flow cytometry) and antibody repertoire sequence analysis, comparing oral VXA-A1.1 to the inactivated QIV vaccine for homing, memory, and activation of B and T cells.  These studies will only be conducted if funding is secured to perform these analyses.  Samples will be collected and subjects will be consented for these analyses.

[bookmark: _Toc446259273][bookmark: _Toc446267689][bookmark: _Toc484081210]Methods of Analysis

The statistical methods that will be used to analyze the data are outlined in this section.  Further details of methodology will be provided in a Statistical Analysis Plan, finalized prior to the database lock.  

No statistical adjustments will be made to account for multiplicity.  Any hypothesis testing will be performed with two-sided tests and alphas of 0.05. The focus of statistical comparisons will be for VXA-1.1 compared with QIV.  

[bookmark: _Toc452739352][bookmark: _Toc452739353][bookmark: _Toc484081211]Safety Analyses

Summaries and analysis of safety data will be presented for the full analysis set.  

Abnormal laboratory test results with clinical significance will be reported as adverse events.

Vital sign and physical exam findings associated with clinical signs or symptoms will be reported as adverse events.  

Adverse event severity will be classified using standardized criteria adapted from the September 2007 FDA Guidance entitled “Toxicity Grading Scale for Healthy Adult and Adolescent Volunteers Enrolled in Preventive Vaccine Clinical Trials.” (http://www.fda.gov/BiologicsBloodVaccines/GuidanceComplianceRegulatoryInformation/Guidances/Vaccines/ucm074775.htm)

Unsolicited AEs will be coded by Medical Dictionary for Regulatory Activities (MedDRA) for preferred term and system organ class (SOC).  

PART A

· Number and proportion of subjects experiencing solicited symptoms will be tabulated by treatment group, both overall and by severity for each local and systemic solicited reactogenicity symptom.  

· Number and proportion of subjects with adverse events will be summarized by treatment group and (1) MedDRA body organ system and preferred term; (2) severity; (3) relatedness; and, separately, (4) seriousness

· Number and percentage of subjects who experience acute symptoms of conjunctivitis, URI, loose stools and/or diarrhea within 7 days following initial vaccination will be compared by treatment group using Fisher’s exact test


PART B

· Number and proportion of subjects experiencing symptoms and signs of influenza illness will be tabulated by treatment group, both overall and by severity for each symptom and sign of influenza illness.  

· Number and proportion of subjects with adverse events will be summarized by treatment group and (1) MedDRA body organ system and preferred term; (2) severity; (3) relatedness; and, separately, (4) seriousness.

In Part B, symptoms and/or signs of influenza illness (as reported by the subject or Investigator, respectively) will not be routinely reported as AEs, as these are considered to be efficacy endpoints, unless the clinical features or severity of those symptoms or signs are judged by the Investigator as atypical, unexpected, or unusually severe.

[bookmark: _Toc484081212]Immunogenicity/Efficacy Analyses

PART A

· IgA and/or IgG ASC responses at Day 8; T cell (IFN-γ and GrB) responses at Day 8 will be summarized using descriptive statistics by strain and treatment group. 

· HAI titers at Days 30 and 90 (challenge subjects only); MN titers at Day 30 will be summarized by strain and treatment group using: 1) geometric mean titers (GMTs); 2) geometric mean fold rises (GMFRs) compared to baseline; and 3) seroresponse rates (defined as a 4-fold rise in titer from baseline).  Student’s t-test will be used to compare the mean numbers of log-transformed reciprocal antibody titers for GMTs and GMFRs in the VXA-1.1 and QIV treatment groups; if the assumption of normal distributions with equal variances in the two groups is seriously violated, Wilcoxon rank-sum tests will be used.  Seroresponse rates will be compared between the vaccine groups using Chi-square or Fisher’s exact test, as appropriate.  

PART B

In Part B, symptoms and signs of influenza-like illness will be analyzed by treatment group, among all subjects challenged and among all subjects infected.

Illness will be defined as in Section 8.2.1. The proportion of ill subjects (attack rate) will be calculated with 95% confidence intervals and will be compared between the VXA-A1.1 and QIV treatment arms using Chi-square or Fisher’s exact test, as appropriate. 

Additionally, the following endpoints will be summarized by treatment group with 95% confidence intervals and compared between the VXA-A1.1 and QIV groups, as appropriate, using the appropriate statistic (eg., chi-square or fisher’s exact for categorical variables and t-test or log rank tests for continuous variables):

· The Flu-PRO symptom severity score will be calculated as the total score with each question contributing 0-4 points to the total for a maximum score of 148.  The total score during the sequestered period will be calculated for each day for each subject.

· The proportion of subjects with detectable shedding by qRT-PCR.  This endpoint will be further summarized by illness status (symptomatic/not symptomatic) and by day sequestered.

· The AUC for each subject’s virus shedding as detected by qRT-PCR.  This endpoint will be further summarized by illness status (symptomatic/not symptomatic). 

· Duration of shedding as detected by qRT-PCR.  The duration will be calculated as the time between the first positive qRT-PCR result and the last positive qRT-PCR result, while the subject is sequestered.  This endpoint will be further summarized by illness status (symptomatic/not symptomatic).

· Tissue paper weights.  Total tissue paper weights during the sequestered period will be calculated for each day for each subject.

· Total number of symptoms per Flu-PRO questionnaire.  This will be calculated as the total number of symptoms present each day during the sequestration period. 

· Number of subjects developing clinical illness measured by physician assessment. This will be calculated as the number of subjects with any sign of illness during the sequestration period.

· Total number of signs per physician assessment. This will be calculated as the total number of signs present each day during the sequestration period.

· Correlations between individual immunogenicity parameters and clinical outcome.  Sero-response post vaccination will be compared to illness and infection rates post challenge by strain.  Nauta curves will be included for assessing the probability of illness based on pre-challenge titer (Nauta, 2011).
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This is a proof-of-concept study to determine whether VXA-A1.1 may enhance efficacy and/or immunogenicity when compared with standard inactivated influenza vaccine. All analyses will be descriptive in nature, in which results for various endpoints described above will be compared among VXA-A1.1, QIV and placebo groups. No formal evaluation of sample size was performed with respect to these endpoints. Group sizes of 60, 60 and 30 are generally larger than those in previous influenza challenge studies in which subjects have received prior vaccination, and therefore should be large enough to detect any signals suggestive of improved efficacy or immunogenicity. 

[bookmark: _Toc484081214]Interim Analyses

An interim, blinded analysis will be performed to confirm that the challenge virus is performing as anticipated. After 2 cohorts have been challenged, the SMC will review the symptomatic data collected for all subjects with data available, blinded to treatment.  Assuming 60% of placebo subjects are symptomatic, it is anticipated that at least 6 subjects will show at least some flu symptoms.  If fewer subjects are showing symptoms, additional interim analyses may be recommended by the SMC.  Any unblinded analyses will be restricted to the SMC.  

One additional interim analysis will be performed.  The Day 0 and Day 30 HAI serology data for the first 3 cohorts vaccinated, blinded to treatment on a subject level, will be summarized by treatment group, once available.  The purpose of this analysis is to confirm that subjects are responding to the vaccine as anticipated.  

Safety and efficacy analyses will be performed and a clinical study report (CSR) generated after all subjects have completed Part B, Day 30 visit and the data, through Part B, Day 30, has been cleaned and locked.  A final safety analysis will be performed and the CSR updated after the remaining safety data through Study Day 365 have been collected, cleaned and locked and any remaining secondary immunological data has been received.  
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This protocol is to be conducted in accordance with the applicable Good Clinical Practice (GCP) regulations and guidelines, eg, the International Conference on Harmonisation (ICH) Guideline on GCP.

[bookmark: _Toc226774124][bookmark: _Toc226774181][bookmark: _Toc226777738][bookmark: _Ref253140845][bookmark: _Toc341774083][bookmark: _Toc387136450][bookmark: _Toc484081216]Protection of Human Subjects

[bookmark: _Toc226774125][bookmark: _Toc226774182][bookmark: _Toc226777739][bookmark: _Toc341774084][bookmark: _Toc387136451][bookmark: _Toc484081217]Compliance with Informed Consent Regulations

This study will be conducted in compliance with Informed Consent Regulations (US 21 CFR Part 50).  Written informed consent is to be obtained from each subject prior to any study-related activities or procedures in the study.

[bookmark: _Toc226774126][bookmark: _Toc226774183][bookmark: _Toc226777740][bookmark: _Toc341774085][bookmark: _Toc387136452][bookmark: _Toc484081218]Compliance with IRB or IEC Regulations

This study is to be conducted in accordance with IRB regulations (US 21 CFR Part 56.103) or applicable IEC regulations.  The investigator must obtain approval from a properly constituted IRB/IEC prior to initiating the study and re-approval or review at least annually.  Vaxart is to be notified immediately if the responsible IRB/IEC has been disqualified or if proceedings leading to disqualification have begun.  Copies of all IRB/IEC correspondence with the investigator should be provided to Vaxart.
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[bookmark: _Toc226774128][bookmark: _Toc226774185][bookmark: _Toc226777742][bookmark: _Toc341774087][bookmark: _Toc387136454]This study will be conducted in accordance with the protocol Good Clinical Practices (GCP), the relevant ICH guidelines (E2 and E6), the applicable regulatory requirements and the ethical principles that have their origin in the Declaration of Helsinki.  As required by the United States Food and Drug Administration (US FDA) code of federal regulations (CFR) 21 CFR 56 and the study protocol, amendments, informed consent form will be reviewed and approved, according to 21 CFR 50 and 56 respectively, by each study site’s IRB/IEC.  Any additional relevant Regulatory Authority approvals will be obtained prior to initiating study enrollment.

The study may be subject to an audit by an authorized representative(s) of Vaxart and/or inspections by an authorized Regulatory Authority (eg, FDA).  Regulatory authorities may request access to all study documentation, including source documents for inspection and copying, in keeping with local regulations.  The Sponsor will immediately notify the PI of an upcoming audit/inspection.  In the event of an audit, all pertinent study-related documentation must be made available to the auditor(s).  If an audit or inspection occurs, the PI will permit the auditor/inspector direct access to all relevant documents and allocate their time as well as the time of relevant staff to discuss the findings and any relevant.

Accurate, consistent, and reliable data will be ensured through adherence to the standards of GCPs.  The Sponsor will select qualified clinical site(s), a CRO and/or site monitors for the conduct, data collection and data verification in the study. 

Throughout the study, the data generated will be monitored and the CRFs checked against the participant’s medical record/source documents for completeness and accuracy.  The PI will permit Vaxart (or Vaxart’s representative) to monitor the study as Vaxart deems necessary to determine that data recording and protocol adherence are satisfactory. 

[bookmark: _Toc484081220]Compliance with Electronic Records; Electronic Signatures Regulations (US 21 CFR Part 11)

The study data will be entered into a 21 CFR Part 11 compliant database.  The data system will include password protection and internal quality checks such as automatic range checks to identify data that appears inconsistent, incomplete or inaccurate.

[bookmark: _Toc484081221]Subject Privacy

Written authorization (US sites only) and other documentation in accordance with the relevant country and local privacy requirements (where applicable) is to be obtained from each subject prior to enrollment into the study, and/or from the subject's legally authorized representative in accordance with the applicable privacy requirements (eg, the Health Insurance Portability and Accountability Act Standards for Privacy of Individually Identifiable Health Information [“HIPAA”]).

In accordance with HIPAA requirements, additional purposes of this study may include publishing of anonymous subject data from the study. 

[bookmark: _Toc226774129][bookmark: _Toc226774186][bookmark: _Toc226777743][bookmark: _Toc341774088][bookmark: _Toc387136455][bookmark: _Toc484081222]Changes to the Protocol

The investigator must not implement any deviation from or changes of the protocol without approval by Vaxart and prior review and documented approval/favorable opinion from the IRB/IEC of a protocol amendment, except where necessary to eliminate immediate hazards to study subjects, or when the changes involve only logistical or administrative aspects of the study (eg, change in monitors, change of telephone numbers).
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[bookmark: _Toc226774133][bookmark: _Toc226774190][bookmark: _Toc226777747][bookmark: _Toc341774092][bookmark: _Toc387136459][bookmark: _Toc484081224]Source Documents

Source documents may include a subject's medical records, hospital charts, clinic charts, the investigator's subject study files, as well as the results of diagnostic tests.  The investigator's copy of the CRFs serves as part of the investigator's record of a subject's study-related data.  
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The investigator is responsible for ensuring that data are properly recorded on each subject’s CRF and related documents in a timely manner.  An investigator who has signed the protocol signature page should personally sign for the CRF (as indicated in the CRF) to ensure that the observations and findings are recorded on the CRF correctly and completely.  The CRFs are to be completed in a timely manner to allow database lock at the completion of the study active period, or as otherwise specified by Vaxart.

[bookmark: _Toc226774142][bookmark: _Toc226774199][bookmark: _Toc226777756][bookmark: _Toc341774103][bookmark: _Toc387136467][bookmark: _Toc484081226]Monitoring by the Sponsor

A representative of Vaxart will monitor the study on a periodic basis.  The determination of the extent and nature of monitoring will be based on considerations such as the objective, purpose, design, complexity, blinding, size, and endpoints of the study.  

Authorized representatives of Vaxart or regulatory authority representatives will conduct onsite visits to review, audit and copy study-related documents.  These representatives will meet with the investigator(s) and appropriate staff at mutually convenient times to discuss study-related data and questions.
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		[bookmark: _Toc226774155][bookmark: _Toc226774212][bookmark: _Toc226777769]Term/Abbreviation

		Definition



		Ad5

AE

		adenovirus type 5

adverse event



		AESI

		adverse event of special interest



		ALP

		alkaline phosphatase



		ALT

		alanine aminotransferase



		ANCOVA

		analysis of covariance



		ASC

		antibody secreting cell



		AST

		aspartate aminotransferase



		BUN

		blood urea nitrogen



		CFR

		Code of Federal Regulations



		CRF

		case report form



		CRO

		clinical research organization



		DP

		drug product



		DS

DSMB

		drug substance

Data Safety Monitoring Board



		dsRNA

		double stranded ribonucleic acid



		ECG

		electrocardiogram



		ELISA

		enzyme-linked immunosorbent assay



		ELISpot

		enzyme-linked immunosorbent spot assay



		FDA

Flu-PRO

		Food and Drug Administration

Flu-PRO Influenza Symptom Questionnaire



		FOBT

		fecal occult blood test



		GCP

		Good Clinical Practices



		GMFR

		geometric mean fold rise



		GMT

		geometric mean titer



		HA

		hemagglutinin



		HAI

hCMVie

		hemagglutination inhibition

human cytomegalovirus



		ICH

		International Conference on Harmonisation



		IEC

		Independent Ethics Committee



		IND

		Investigational New Drug



		IRB

		Institutional Review Board



		ITT

		intent-to-treat



		IU

		infectious units



		LS

		least square



		MedDRA

		Medical Dictionary for Regulatory Activities



		n or no.

NCS

		number

not clinically significant



		NOCI

		new onset of chronic illness



		PI

		principal investigator



		PP

qRT-PCR

		per protocol

quantitative reverse transcription-polymerase chain reaction



		RCA

		replication competent adenovirus



		RCC

RNA

SAE

		radio-controlled capsule

ribonucleic acid

serious adverse event



		SI

SMC

		sub-investigator

Safety Monitoring Committee



		TLR3

		Toll-like receptor 3



		URI

		upper respiratory infection



		US

		United States (of America)



		WBC

		white blood cell
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		SAMPLE COLLECTION 
(PART A)

		Pre-Screen

		Screen  

		Baseline1
 (Day 1 Visit)

		Day 3

		Day 2, 4-7 and 15

		Day 8

		Day 30

		Day 60 Visit

		Day 45 and 75

		Early Term 
(Day 0 - 30)

		Early Term
(Day 31 - 90)



		BLOOD SAMPLES (volume drawn in mL)

		



		HAI Titer Blood Sample (serum)

		5 

		 

		 

		 

		 

		 

		 

		 

		 

		  

		 



		Safety Lab Blood (serum) Chemistry & Hematology

		 

		21 

		12.5 

		12.5 

		 

		12.5 

		12.5 

		 

		 

		12.5 

		 



		HIV ELISA, HCV ELISA, HBV sAg

		 

		

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Serum or Urine Pregnancy Test

		 

		

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Immunogenicity: Serum 

(anti-Ad5, HAI, MN)

		 

		 

		20

		 

		 

		 

		20 

		 

		 

		20 

		20



		Immunogenicity: PBMC Isolation (ASCs, CyTOF, Ab sequencing)

		 

		 

		60 

		 

		 

		60 

		 

		 

		 

		30 

<Day 8

		 



		Immunogenicity: Fixed Whole Blood (CyTOF, cytokines, metabolomics, HLA typing) [heparinized tubes]

		 

		 

		10 

		10 

		 

		10 

		10 

		 

		 

		10 

>Day 8

		 



		Gene expression: RNA (PAXgene® Blood RNA Tube)

		 

		 

		2.5

		 

		 

		2.5

		 

		 

		 

		  

		 



		URINE SAMPLES



		Urinalysis

		 

		X

		X

		X

		 

		X

		X

		 

		 

		X

		 



		Urine Drug Screen

		 

		X

		X

		 

		 

		 

		 

		 

		 

		 

		 



		Urine Pregnancy

		 

		 

		X

		 

		 

		 

		X

		 

		 

		X

		X



		STOOL / THROAT & RECTAL SWAB SAMPLES



		Stool Occult

		 

		 X

		 

		 

		 

		 

		 

		 

		 

		  

		 



		Throat and Rectal Swabs2

		 

		 

		

		 

		 

		 

		 

		  

		 





1Baseline samples may be drawn from Day -2 to Day 1 pre-vaccination
2Swabs will be collected only in subjects that are symptomatic with acute symptoms of conjunctivitis, URI, loose stools/diarrhea within 7 days post-vaccination to evaluate for Ad5 infection
Scheduled total blood volume (Part A) = 373.5 mL


Challenge Phase (Cohort 1)

		SAMPLE COLLECTION 
(PART B)

		B-1
(Day 893)

		B1
(Day 903)

		B2
(Day 91)

		B3
(Day 92)

		B4
(Day 93)

		B5
(Day 94)

		B6
(Day 95)

		B7
(Day 96)

		B8
(Day 97

		B9
(Day 98)

		B30
Day 120 Visit 

		Early Term
(Day B2-Day B6)

		Early Term
 (Day 96-Day 120)



		BLOOD SAMPLES (volume drawn in mL)



		Safety Lab Blood (serum) 
Chemistry & Hematology

		12.5

		

		

		12.5

		

		

		12.5

		

		

		

		12.5

		12.5

		12.5



		Immunogenicity: Serum (anti-Ad5, HAI, MN)

		

		20

		 

		 

		 

		 

		20

		

		 

		 

		20

		20

		20



		Immunogenicity: PBMC Isolation (ASCs, CyTOF, Ab sequencing)

		

		60

		 

		

		60

		 

		60

		

		 

		 

		60

		 

		



		Immunogenicity: Fixed Whole Blood (CyTOF, cytokines, metabolomics, HLA typing) [heparinized tubes]

		

		10

		10

		10

		10

		

		10

		

		10

		

		

		

		



		Gene expression: RNA (PAXgene® Blood RNA Tube)

		

		2.5

		 

		

		2.5

		 

		 

		 

		 

		 

		 

		 

		



		URINE SAMPLES



		Urinalysis

		X

		

		

		X

		

		

		X

		

		

		

		X

		X

		X



		Urine Drug Screen

		X

		

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		



		Urine Pregnancy

		X

		

		 

		 

		 

		 

		 

		 

		 

		 

		X

		X

		X



		ADDITIONAL SAMPLES



		Nasal Swabs for Rapid Influenza Test

		

		

		

		

		

		X

		X

		X

		X

		X

		 

		  

		



		Nasal Swabs for BioFire

		X

		

		

		

		

		X

		X

		X

		X

		X

		

		

		



		Nasal Swabs for qRT-PCR

		

		X

		X

		X

		X

		X

		X

		X

		X

		X

		

		

		



		Tissue Paper Weight 4

		

		X

		X

		X

		X

		X

		X

		X

		X

		X

		

		

		





4Pre-weight of initial tissues can be done either B-1 or B1 pre-challenge.



Challenge Phase Collections (Cohorts 2 and above)

		SAMPLE COLLECTION 
(PART B)

		B-1
(Day 893)

		B1
(Day 90 3)

		B2
(Day 91)

		B3
(Day 92)

		B4
(Day 93)

		B5
(Day 94)

		B6
(Day 95)

		B7
(Day 96)

		B8
(Day 97

		B9
(Day 98)

		B30
Day 120 Visit 

		Early Term
(Day B2-Day B6)

		Early Term
 (Day 96-Day 120)



		BLOOD SAMPLES (volume drawn in mL)



		Safety Lab Blood (serum) 
Chemistry & Hematology

		12.5

		

		

		12.5

		

		

		12.5

		

		

		

		12.5

		12.5

		12.5



		Immunogenicity: Serum (anti-Ad5, HAI, MN)

		

		20

		 

		 

		 

		 

		20

		

		 

		 

		20

		20

		20



		Immunogenicity: PBMC Isolation (ASCs, CyTOF, Ab sequencing)

		

		60

		 

		60

		

		 

		60

		

		 

		 

		60

		 

		



		Immunogenicity: Fixed Whole Blood (CyTOF, cytokines, metabolomics, HLA typing) [heparinized tubes]

		

		10

		10

		10

		10

		

		10

		

		10

		

		

		

		



		Gene expression: RNA (PAXgene® Blood RNA Tube)

		

		2.5

		 

		2.5

		

		 

		 

		 

		 

		 

		 

		 

		



		URINE SAMPLES



		Urinalysis

		X

		

		

		X

		

		

		X

		

		

		

		X

		X

		X



		Urine Drug Screen

		X

		

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		



		Urine Pregnancy

		X

		

		 

		 

		 

		 

		 

		 

		 

		 

		X

		X

		X



		ADDITIONAL SAMPLES



		Nasal Swabs for Rapid Influenza Test

		

		

		

		

		

		X

		X

		X

		X

		X

		 

		  

		



		Nasal Swabs for BioFire

		X

		

		

		

		

		X

		X

		X

		X

		X

		

		

		



		Nasal Swabs for qRT-PCR

		

		X

		X

		X

		X

		X

		X

		X

		X

		X

		

		

		



		Tissue Paper Weight 4

		

		X

		X

		X

		X

		X

		X

		X

		X

		X

		

		

		





4Pre-weight of initial tissues can be done either B-1 or B1 pre-challenge.

		Protocol VXA-CHAL-201

		VXA-A1.1Vaccine



		

		







Scheduled total blood volume (Part B) = 480 mL
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[bookmark: _Ref476666508][bookmark: _Ref476664296][bookmark: _Toc484081230]Appendix 2: Flu-PRO Questionnaire

FLU-PRO©People experience the flu in different ways. We would like to know about the symptoms you have been experiencing during the past 24 hours. For each symptom, please mark one box ☐ under the response that best matches your experience. Mark the “Not at all” box, if you did not have that symptom in the past 24 hours.











What time is it? ______  AM / PM  (please circle)

		Please rate the extent to which you had each symptom during the past 24 hours. 





		

		Not at all

		A little bit

		Somewhat

		Quite a bit

		Very much



		Runny or dripping nose

		☐

		☐

		☐

		☐

		☐



		Congested or stuffy nose

		☐

		☐

		☐

		☐

		☐



		Sinus pressure

		☐

		☐

		☐

		☐

		☐



		

		

		

		

		

		



		Scratchy or itchy throat

		☐

		☐

		☐

		☐

		☐



		Sore or painful throat

		☐

		☐

		☐

		☐

		☐



		Difficulty swallowing

		☐

		☐

		☐

		☐

		☐



		

		

		

		

		

		



		Teary or watery eyes

		☐

		☐

		☐

		☐

		☐



		Sore or painful eyes

		☐

		☐

		☐

		☐

		☐



		Eyes sensitive to light

		☐

		☐

		☐

		☐

		☐



		

		

		

		

		

		



		Trouble breathing

		☐

		☐

		☐

		☐

		☐



		Chest congestion

		☐

		☐

		☐

		☐

		☐



		Chest tightness

		☐

		☐

		☐

		☐

		☐



		Dry or hacking cough

		☐

		☐

		☐

		☐

		☐



		Wet or loose cough

		☐

		☐

		☐

		☐

		☐



		

		

		

		

		

		



		Felt nauseous (feeling like you wanted to throw-up)

		☐

		☐

		☐

		☐

		☐



		Stomach ache

		☐

		☐

		☐

		☐

		☐



		

		

		

		

		

		



		Felt dizzy 

		☐

		☐

		☐

		☐

		☐



		Head congestion

		☐

		☐

		☐

		☐

		☐



		Headache

		☐

		☐

		☐

		☐

		☐



		Lack of appetite

		☐

		☐

		☐

		☐

		☐



		Sleeping more than usual

		☐

		☐

		☐

		☐

		☐



		Body aches or pains

		☐

		☐

		☐

		☐

		☐



		Weak or tired

		☐

		☐

		☐

		☐

		☐



		Chills or shivering

		☐

		☐

		☐

		☐

		☐



		Felt cold

		☐

		☐

		☐

		☐

		☐



		Felt hot

		☐

		☐

		☐

		☐

		☐



		Sweating

		☐

		☐

		☐

		☐

		☐



		





		

		

		

		

		



		In the past 24 hours, how often have you had any of the following symptoms?



		

		Never

		Rarely

		Sometimes

		Often

		Always



		Sneezing

		☐

		☐

		☐

		☐

		☐



		Coughing

		☐

		☐

		☐

		☐

		☐



		Coughed up mucus or phlegm

		☐

		☐

		☐

		☐

		☐



		

		

		

		

		

		



		

		0 times

		1 time

		2 times

		3 times

		4 or more times



		How many times did you vomit? 

		☐

		☐

		☐

		☐

		☐



		How many times did you have diarrhea?

		☐

		☐

		☐

		☐

		☐








[bookmark: _Ref476666524][bookmark: _Toc484081231][bookmark: _Ref476664309]Appendix 3: Investigator-Assessed Signs of Influenza 

		Parameter/Score

		0

		1

		2

		3



		Nasal Discharge

		 None

		Clear; slightly increased

		Clear to white with moderate increased volume

		Frankly purulent (yellow or green), or gross blood



		Otitis

		None

		Dull tympanic membrane

		Inflamed tympanic membrane

		Retracted or bulging tympanic membrane, obvious air-fluid level



		Pharyngitis

		None

		Mild or patchy erythema

		Marked or confluent erythema

		Erythema with purulent exudate



		Sinus Tenderness

		None

		Mild tenderness

		Moderate tenderness

		Severe tenderness or overlying erythema



		New wheezes, crackles or rhonchi on lung auscultation

		None

		Scattered wheezes or crackles

		Localized wheeze or crackles

		Widespread wheezes or rhonchi; dyspnea; or other signs of pneumonia

or severe bronchitis



		Percussion

		Resonant bilateral

		Dull unilateral

		Dull bilateral

		-



		Abdominal Tenderness

		None

		Mild tenderness

		Moderate tenderness

		Severe tenderness or any rigidity










		Protocol VXA-CHAL-201

		VXA-A1.1Vaccine
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[bookmark: _Ref476668037][bookmark: _Toc484081232]Appendix 4: Fluzone® Package Insert 



